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ABSTRACT
An integrated approach to combine social assessment with biophysical characterization 
was completed for the upper Tenmile watershed near Helena, Montana. The central 
goals were to determine potential threats to water quality and supply, and to better 
understand the concerns of the basin’s residents regarding watershed use and 
management. The upper Tenmile watershed provides the city of Helena with 
approximately 70% of its yearly water supply using an engineered water system 
consisting of two reservoirs, streams channels and a water treatment plant located in the 
lower portion of the study area.
Year-round residents living within the basin were interviewed using a ten question 
opinion survey. Survey participants expressed concerns about water management and use 
including: dewatering of the basin’s streams to provide drinking water for Helena; 
obtaining a safe, domestic drinking water supply for themselves; and trace metal 
pollution from abandoned mines.
The biophysical assessment of the basin’s biophysical features used existing data and 
standard methods to evaluate surface erosion potential, mass wasting, and stream channel 
stability. The basin is naturally erosive, especially when vegetative cover is removed. 
An investigation into current and historic land use by private and public land managers 
identified patterns of land ownership, and human activities having potential negative 
impacts on surface and groundwater. The results of the characterization were portrayed 
using a Geographic Information System (GIS) to illustrate existing basin conditions and 
to highlight social concerns voiced in the opinion surveys. The maps show features 
central to understanding watershed issues, such as, public and private land ownership, 
basin streams, diversion points and city water system intakes, and location of abandoned 
mines. The approach which integrates public concerns with scientific assessment for the 
purposes of improving watershed management for a municipal water supply serves as an 
adaptable model for other municipalities in Montana and elsewhere interested in 
watershed assessment and protection.
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1.0 INTRODUCTION
1.1 PROJECT STATEMENT AND OBJECTIVES
The City of Helena, Montana receives its primary drinking water supply from the 
upper Tenmile watershed. The city has used the Tenmile supply since the late 1800’s 
and has more recently supplemented flows with Missouri River water and groundwater 
to meet the city’s increasing water needs. The upper Tenmile watershed lies about ten 
miles west of Helena, south-east of McDonald Pass. Approximately 80% of the 
watershed is publically owned and managed by the Helena National Forest with the 
remaining 20% in private ownership.
The mountainous, forested basin supports a variety of land uses as well as the city’s 
water collection system. This system consists of two high elevation reservoirs, an 
aqueduct, and a receiving stream network comprised of Tenmile Creek and five main 
tributaries. Water is diverted into a series of intakes distributed on tributaries throughout 
the watershed. From the intakes, water is conveyed through a concrete pipe to the 
Tenmile Water Treatment Plant. The treatment plant filters and treats Helena’s water 
to meet requirements of the federal Safe Drinking Water Act. A gravity feed system 
carries treated water to town to a series of storage reservoirs.
The upper Tenmile watershed is similar to many in Montana where a variety of 
contemporary and historic land uses, and natural environmental conditions pose threats 
to drinking water supplies. The Lewis and Clark County Water Quality Protection 
District (hereafter Water Quality District) was formed to protect water quality and supply 
within the Helena area. One of the Water Quahty District’s major goals is to work 
toward protecting and improving the Tenmile water supply through the development of 
a watershed protection plan.
The purpose of this project is to characterize the existing biophysical conditions of 
the watershed and to identify the concerns of the people who use and live in the 
watershed. The Water Quality District’s Board recognizes the need to include the 
residents of the watershed as well as government agencies in the watershed
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characterization in order to accurately address the social and scientific complexities of 
the watershed. Public involvement was key to identifying problems within the watershed 
and evaluating current management strategies. The resident population proved to be a 
diverse group of people, however, they were in agreement with respect to the priority 
of their concerns.
The Water Quality District Board and members of the University of Montana 
academic committee overseeing this project approved the following objectives for this 
project:
♦  Provide a brief review of case studies from cities and counties in the Northwest 
which have attempted to blend the use of scientific information and public 
involvement in watershed issues;
♦  Complete a scientific watershed characterization using existing data;
♦  Contact residents of the upper Tenmile watershed to identify people’s concerns about 
watershed use and key water issues;
♦  Consolidate biophysical data, land use and management information using a 
Geographic Information System (GIS) and generate map overlays to spatially display 
georeferenced information pertinent to watershed planning.
1.2 INVOLVING COMMUNITY IN WATERSHED PROTECTION
Watershed protection is an approach to maintaining the quality and supply of water 
resources. The Environmental Protection Agency (1991) describes the watershed 
protection approach as "a cooperative, geographically targeted effort to manage, protect, 
and restore environmental and ecological resources in a given watershed". This approach 
can only be accomplished through the coordinated efforts of individuals, communities, 
businesses, and governments agencies at all levels (EPA, 1991).
One Native American proverb begins "every river has its people", which suggests 
that life along each waterway is unique. The way we chose to address the threats to our 
watersheds will determine the course of our rivers, our future and the quality of our 
lifestyles (Jamestown S’Kallam Tribe, 1993). People in rural and urban settings will 
undoubtably identify their concerns within a watershed differently. A group of people
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living in or using resources in a particular watershed represent the actual land managers; 
they stand to have the greatest impact on the land and can affect, presumably, the options 
of people living in the afflicted area, those downstream, and future generations (Blaikie 
and Brookfield, 1987). The community of place, defined by the land managers, differs 
from the community of interest, defmed by the larger population of those who hold 
specific interests in the watershed (pers. comm., Dr. Jill Belsky, University of Montana, 
November, 1995). Understanding and respecting the diverse interests of land managers 
and stakeholders in a unique geographic location is how watershed protection efforts must 
operate.
The EPA (1991) has defined three principal tasks that must be accomplished 
regardless of the geographic location and this strategy has been adopted for this project. 
Task one is to identify and evaluate the factors influencing the condition of the 
watershed. Task two is to coordinate efforts of the key players. Task three is the future 
goal: to develop and implement a comprehensive and sustainable plan for protecting and 
enhancing resources in the watershed.
Stakeholders with diverse viewpoints including residents and landowners, business 
interests and government agencies are coming together to discuss watershed issues in 
many regions across Montana. Individuals and groups are realizing that the best hope 
to sustain the quality of our land, water, and lifestyles, while providing jobs and 
economic development, is to create forums that include all points of view and seek 
consensus solutions (Montana Consensus Council, 1995).
Watershed efforts in Montana blend the use of scientific information with education 
and awareness raising regarding watershed issues. The motivating forces behind groups 
organizing to address these issues are as different as the problems facing each watershed. 
Three ongoing projects in Montana provide successful examples of involving community 
in watershed protection efforts.
The Upper C lark Fork River Basin
The Upper Clark Fork River basin is located in western Montana. The basin has 
experienced over one-hundred years of mining activity, agriculture, timber harvesting,
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hydropower development and population growth (Montana Consensus Council, 1995). 
Adversarial relations grew in recent years between groups with conflicting water 
interests. The Granite County Conservation District filed to reserve unallocated water 
for future irrigation storage projects at the same time the State Department of Fish, 
Wildlife and Parks filed to reserve waters on the main stem and tributaries of the Upper 
Clark Fork for instream flow.
To solve these conflicting water use problems, the 1991 Montana Legislature passed 
Senate Bill 434 (MCA 85-2-335 to 338) which authorized the creation of a steering 
committee for the Upper Clark Fork basin and directed it to write a "comprehensive 
water management plan" by the last day in 1994. The Steering Committee was appointed 
by the Director of the Department of Natural Resources and Conservation in October, 
1991, which included basin irrigators, representatives from environmental and 
recreational organizations, elected officials, industry and electric utility representatives, 
and agency personnel. The Northern Lights Institute, an organization specializing in the 
research and facilitation of natural resource issues, facilitated the group’s efforts to 
address problems in the watershed and negotiate a settlement.
The steering committee prepared a draft water management plan in December, 1994. 
The goals of the plan are described as "historic as is the plan itself": 1) to provide for 
continued planning and management of the waters of the upper Clark Fork River Basin 
rooted at the local level; and 2) to balance all of the basin’s beneficial water uses. The 
plan was developed over a three year period, during which time the committee adopted 
ground rules, listened to briefings regarding watershed issues, and conducted public 
meetings at seven communities within the watershed. The plan addresses the existing 
situation of Montana water law, the basins water quality, hydrology, existing water uses, 
and water system management. The final plan recommends protecting the existing water 
rights, closure of the basin to new surface and groundwater water permits, an instream 
flow pilot study, improving fish habitat, investigating the potential for developing 
additional water storage sites and other management strategies (Northern Lights Institute, 
1994).
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The Bitterroot W ater Forum
The Bitterroot Water Forum is based in the Bitterroot Valley in southwest Montana. 
The organization of the Forum was initiated by citizens in 1993 to address the unique 
problems of the upper Bitterroot River and the associated alluvial aquifer. Residents are 
deeply concerned about the potential effects on the Bitterroot River and the aquifer due 
to a tremendous increase in housing starts, accompanied by an increase in population, 
changes in the local agricultural sector and the local economy. The Forum is a volunteer 
board of twenty-three members who represent the various and diverse interests in the 
watershed, including environmental organizations, real estate interests, agency scientists, 
planners, ranchers and irrigators, recreational interests and conservation groups.
The participants are using a collaborative process to educate themselves and others 
on Bitterroot watershed issues. They hope to identify and implement local solutions by 
developing consensus based agreements (Montana Consensus Council, 1995). The State 
Department of Natural Resources and Conservation (DNRC) has assisted the Forum by 
obtaining natural resource information and maps from the State Natural Resource 
Information System (NRIS). The Forum also sponsored the state’s first "Know Your 
Watershed" workshop with assistance from the DNR and the Montana Watercourse 
Project at Montana State University.
The M ontana W atercourse "Know Your W atershed" Project
The Montana Watercourse, at Montana State University, has developed a community- 
based watershed education workshop entitled "Know Your Watershed". The workshop 
targets all community members interested in learning more about the characteristics, 
operation and management of their local watershed. The general goals of the workshop 
are to 1) increase participants’ knowledge and understanding of their watershed; 2) create 
an opportunity for public dialogue among all stakeholders and community members 
regarding use and demands of water resources; 3) provide information on planning and 
management to workshop participants; and 4) facilitate communication and collaboration 
among water resource "experts" and communities needing their expertise (Montana 
Watercourse, no date).
"Know Your Watershed" workshops have been conducted in several Montana 
communities including Bozeman, Harlowtown, Choteau and Hamilton. A typical 
workshop is organized by community members interested in conducting a workshop with 
assistance from the Montana Watercourse. Participants of a planning committee tailor 
the workshop to suit the issues confronting people within the watershed. Talks presented 
during the workshop describe a variety of topics such as the watershed’s biophysical 
characteristics, land uses, water needs, traditional watershed management strategies and 
the role of citizens in sustaining health and productivity of their watershed (Montana 
Watercourse, no date).
The project has been successful in bringing together people from within a community 
who might not ordinarily have reason to speak to each other regarding their concerns. 
People can begin to understand their own impacts to the watershed through raising 
awareness in this non-confrontational setting. In addition, the "Know your Watershed" 
event can potentially bring together people interested in forming a core group who would 
be interested in continuing discussions about watershed issues.
1.3 LEWIS AND CLARK COUNTY’S CONTINUING WATERSHED EFFORTS
The characterization of the upper Tenmile watershed presented in this paper adds to 
the efforts started by the Water Quality District to protect Helena’s surface and 
groundwater resources for future generations. The information presented in this paper 
has spurred the interest of members of the community involved in resource management 
and protection, education and conservation. At this time, people with divers interests are 
forming a working group to continue watershed planning, education and outreach. The 
possibility of hosting a "Know Your Watershed" event in Helena has been introduced and 
people are interested in pursuing workshop planning.
It is difficult at this stage to predict the future of watershed protection and planning 
efforts in Helena. A group of watershed stakeholders from the upper Tenmile are 
meeting monthly to start developing a watershed protection/management plan for the 
basin. Along with the need to collect and analyze additional scientific data will come the 
need for more sophisticated negotiation techniques. Several case studies and examples
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of group negotiation processes are available through: the Montana Consensus Council 
(1995); the Montana Department of Natural Resources and Conservation, Watershed 
Coordination Council; Jamestown S’Klallam Tribe (1994), coordinating entity for the 
Dungeness-Quilcene Regional Planning Group; State of Washington, Department of 
Ecology; State of Oregon (1994); Lane Council of Governments (1994) on the McKenzie 
Watershed Program; and others.
2.0 DATA COLLECTION AND ANALYSIS PROCEDURES
2.1 EXISTING DATA
Initial efforts to collect existing information about the upper Tenmile watershed 
uncovered a considerable amount of data. Studies conducted by government agencies 
provided the bulk of the existing data and the key data sources included:
♦  Helena National Forest
♦  U.S. Geological Survey
♦  Environmental Protection Agency
♦  Natural Resource Information System
♦  Natural Resources Conservation Service
♦  Montana Department of Environmental Quality
♦  Montana Department of Natural Resources
♦  Montana State Historic Preservation Office
♦  Montana Bureau of Mines and Geology
♦  Lewis and Clark County Department of Health
When working with data from a such wide variety of sources, it becomes necessary 
to assume the data provided are current and assessed for accuracy according to the 
quality control standards adopted by each agency. The information obtained from the 
Montana Bureau of Mines and Geology (MBMG) is the only agency whose data 
contained an explicit disclaimer stating that electronic data received from MBMG is 
considered draft and subject to editing. It is likely that a portion of the data used in this 
study will be modified and edited by the originating agencies.
2.2 GEOGRAPHIC INFORMATION SYSTEM DATA
The natural resource characteristics of the upper Tenmile watershed have been 
extensively mapped by the Helena National Forest. The information is stored 
electronically using an Arclnfo Geographic Information System (GIS) at the State Natural
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Resource Information System (NRIS), a branch of the Montana State Library. Watershed 
Research Associates (WRA), a natural resources consulting group specializing in GIS 
analysis, assisted in selecting the appropriate data necessary to complete the watershed 
characterization. WRA exported specified data files from NRIS by tape to their Arclnfo 
work station.
Arclnfo software was used to complete mapping and analysis of existing watershed 
conditions and generate a series of project maps for the study area. The graphic displays 
of watershed features in this paper represent only an example of the numerous 
possibilities of coverages which could be created. WRA created the following coverages 
to display the existing condition of the upper Tenmile watershed:
♦  Upper Tenmile Watershed Study Area
♦  Streams, Diversions and Intakes
♦  Geology and Landform Aggregates
♦ Vegetation Groups (habitat types)
♦  Landtype Associations
♦  Land Ownership
♦  Mine Locations
♦  Mass Wasting Features
♦  Slope Categories and Mass Wasting Units
♦  Erosion Potential Ratings
♦  WeUs and Septic Systems
2.3 DOCUMENTATION PROCEDURES
The State NRIS program ascribes to the National Spatial Data Infrastructure 
procedures for documenting newly created GIS coverages. Metadata for new GIS 
coverages provides a record of the origin and type of data used, the location and date, 
scale, where the coverage is currently housed and other pertinent information to clearly 
identify each coverage. A copy of the form used to document the GIS coverages created 
for the upper Tenmile watershed project is contained in Appendix A. Upper Tenmile 
GIS coverage documentation is filed with the County Technical Services Department.
3.0 STUDY AREA DESCRIPTION
3.1 LOCATION
The upper Tenmile Creek watershed is located approximately twelve miles west of 
Helena, in south central Montana (Figure 1). The study area boundary follows the 
continental divide along the western edge, and the Helena National Forest boundary to 
the south. The eastern boundary is defined by series of high peaks and ridges, including 
Red Mountain and Colorado Mountain. The northern boundary lies above the Walker 
Creek confluence with Tenmile Creek. The study area is most easily accessed from U.S. 
Highway 12 along Rimini Road. During summer months, the basin can also be reached 
from the Park Lake road, and from the south over Basin Pass.
The study area falls on portions of four U.S. Geologic Survey topographic maps: 
Chessman Reservoir, Three Brothers, Black Mountain, and MacDonald Pass. The legal 
description of the study area follows: T8N, R5W, Sections 1, SW l/4; 2 through 
ll,W l/2 ; 12,W l/2; 15 through 21,NW l/4; 29, 30,Nl/2; T8N, R6W, Sections 1, 12, 
13, 14, 23, 24; T9N, R5W, Sections 4,Sl/2; 5,SEl/4; 7,SEl/4; 8 through 10; 15 
through 22; 27 through 34,W l/2; 35; and T9N, R6W, Sections Sl/2, 24; 25; 36.
3.2 WATERSHED RESIDENCY
Nineteen households were occupied in the watershed during 1995. The historic 
mining town of Rimini, located in the center of the watershed, is the primary residential 
center for year-round residents. The area is a also a popular area for seasonal 
recreational cabins occupied intermittently throughout the year. A significant amount of 
private land in the watershed has not been residentially developed.
3.2 CLIMATE
The upper Tenmile watershed has a continental climate modified by Pacific Ocean 
air masses. The region lies in the belt of westerly moving storm systems which move 
east from the Pacific and deposit much of their precipitation on the mountain ranges in 
western Montana. Precipitation occurs in the form of frequent thunderstorms of short
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duration in the summer months, and snowfall with a deep snowpack accumulating in 
winter months (USDA, 1989). Temperature and precipitation are measured in the Helena 
National Forest at several stations operated by the National Weather Service. The 
Frohner Meadow station, located one mile southeast of the study area at an elevation of 
6480 feet, reports an average annual precipitation of 30.20 inches (USDA, 1989).
The maximum temperature readings occur in July and August with normal mean 
daytime highs in the range of 70 to 80 degrees Fahrenheit and summer nighttime lows 
near 40 to 50 degrees Fahrenheit. The normal minimum temperature ranges from 7 to 
10 degrees Fahrenheit (USDA, 1989).
3.4 HYDROGRAPHY
The watershed stream network forms a dendritic drainage pattern of 64.5 miles of 
perennial and intermittent streams. Tenmile Creek receives flow from tributaries 
including Monitor Creek, Banner Creek, Ruby Creek, Spring Creek and Beaver Creek, 
Moose Creek, Minnehaha Creek, Deer Creek, Bear Gulch, and Lazyman Gulch (Figure 
2). The watershed is oriented at north three degrees (3*̂ ). Tenmile Creek is the basin’s 
highest order stream and drains north to the study area boundary. As it leaves the 
headwaters basin, Tenmile Creek flows northeast through the Helena Valley to its 
confluence with Lake Helena which drains into the Missouri River.
The drainage basin covers roughly 41 square miles or 26,005 acres. Red Mountain 
is the highest peak in the watershed at an elevation of 8,150 feet. The headwaters of the 
highest tributary be at 7,640 feet above Scott Reservoir. The headwaters of Tenmile 
Creek be at approximately 6,200 feet at the confluence of an unnamed fork with Monitor 
Creek. The lowest point of the study area above the Walker Creek confluence lies at an 
elevation of approximately 4,592 feet. The total change in elevation is 3,048 feet which 
occurs over roughly 11 miles for an average rebef of 277 feet per stream mile.
3.5 GEOLOGY
The study area lies within the Northern Rocky Mountain physiographic province 
characterized by a secession of distinct mountain ranges and vaUeys. The upper Tenmile
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watershed lies within the Boulder Mountains, a region formed mainly by granitics and 
volcanics intruded into folded and faulted metasedimentary rocks. There are moderately 
extensive deposits of glacial till, with limited deposits of colluvium and alluvium (USDA, 
1989).
Natural resource analysts at the Helena National Forest have mapped the geology and 
geomorphic landforms of the upper Tenmde watershed and grouped units into landtype 
aggregates (Figure 3). Landtype aggregates group surficial geology and the dominant 
geomorphic landform producing a midscale stratification of terrain types with a limited 
range of inherent variability. The groupings are useful in predicting ecosystem 
components with similar biophysical properties. Landtype aggregates were developed 
primarily to evaluate the hydrologie and riparian components of the watershed. Further 
discussion of the basins hydrology is contained in Section 6-4. Table 3-1 describes 
landtype aggregates present in the upper Tenmile watershed (NRIS, 1994).
Fifty-two percent (52%) of the land area in the basin is glaciated, including 
metasediments, basaltic and granitic parent materials. Glacial features such as cirque 
basins and moraine deposits are distinguishing traits of the landscape. Unglaciated 
terrain forms mountain slopes and ridges, colluvial deposits, terraces and floodplains.
Granitic materials occupy 55 % percent of the basin area; 35 % of the area is occupied 
by glaciated mountain slopes, glacial trough walls, glacial till and moraines. The 
remaining 19% of un-glaciated terrain occurs as rolling uplands, mountain slopes and 
ridges. Granitic parent material is weakly to moderately weathered and has developed 
moderately coarse to coarse textured soils (USDA, 1989). Forty percent (40%) of the 
watershed's streams flow through granitic parent materials; 26.4 of 64.8 stream miles. 
Drainage density, stream length per unit area, is a useful value to describe the total 
stream miles for a certain geologic landforms. Drainage density values in granitic 
material range from 1.15 for glacial trough walls to 3.27 in glacial tills and moraines.
Basaltic rock underlies 20% of the basin as mountain slopes and ridges. Basaltic 
parent material is weakly weathered and has developed medium to moderately fine 
textured soils with angular rock fragments (USDA, 1989). Basalt underlies 6.0 stream 
miles with a drainage density of 0.75. Moose Creek’s headwaters originate in basalt.
GEOLOGY AND LANDFORM AGGREGATES
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TABLE 3-1 
LANDTYPE AGGREGATES IN 
THE UPPER TENMILE WATERSHED (A)
BASIN AREA 
COVERED(acres)
PERCENT
BASIN
COVERED
2 Basaltic Rock/Mountain Slopes & Ridges 5,277.0 20.2%
3 Metasedimentary Rock/Mountain Slopes & Ridges 409.6 1.5%
5 Mixed Colluvial Deposits 916.5 3.5%
6 Mixed Landslide 176.8 0.6%
7 Mixed Geology/Mountain Ridges(AIpine Meadows) 45.0 0.2%
10 Granitic Rock/Mountain Slopes & Ridges 883.3 3.4%
11 Granitic Rock/Rolling Uplands 468.0 15.5%
20 Metasedimentary & Basaltic Rock/Glacial Trough Walls 755.8 2.9%
21 Metasedimentary Rock/Cirque Basins 1,867.8 7.2%
22 Granitic Rock/Glaciated Mountain Slopes 5,296.0 20.3%
23 Granitic Rock/Glacial Trough Walls 1,219.0 4.7%
24 Granitic Glacial TiU/Moraines 2,710.0 10.3%
25 Compact Loamy Glacial Till/ Moraines 289.0 1.1%
27 Friable Loamy Glacial Till/ Moraines 521.0. 1.9%
28 Metasedimentary Rocks & Till/Glaciated Mountain 
Slopes
1,033.0 3.9%
29 Alluvial(Borolls)/Floodplains & Terraces 534.7 2.0%
(A) Landtype number corresponds to the Helena National Forest Landtype aggregate designation found 
on Composite Map Clip 4, Streams, Aggregates, Watersheds (NRJS, 1994)
17
Metasediments occupy approximately 12% of the basin primarily as glaciated and 
unglaciated mountain slopes, glacial trough walls, and cirque basins. Drainage density 
ranges from 0.27 to 0.67 in metasedimentary rock units with 2.0 total stream miles. 
Metasedimentary rock and till covers 3.9% of the basin area as glaciated mountain 
slopes. This aggregate exhibits a drainage density of 2.87 and contains 4.6 stream miles.
Mixed colluvial deposits occupy 3.5 % of the basin yet accommodate 4.6 stream miles 
with a drainage density of 3.2. Similarly, compact loamy glacial till occupies just over 
one percent of the basin area, yet supports 2.3 stream miles with a drainage density of 
5.05. Friable loamy glacial till covers almost two percent of the land area in the basin, 
and accommodates 6.0 total stream miles with a drainage density of 7.37. Alluvial 
floodplains and terraces represent only 2 % of the basin area, yet include 6.8 stream miles 
with a drainage density of 8.39. The upper headwaters of Tenmile, Monitor and 
Minnehaha Creeks form in glacial till and moraines in the basin’s southwestern portion.
3.6 VEGETATION
Vegetation has been mapped into multiple habitat types using a Montana classification 
system (Pfister and others, 1977). Similar habitat types were combined by the Helena 
National Forest to form the vegetation groups mapped in Figure 4.
Coniferous forest dominates the upper Tenmile watershed with some mountain 
grassland and shrubland scattered throughout. Shrubland and grassland tend to occur in 
the northern portion of the study area as the watershed opens up into the Tenmile valley. 
Riparian forests and vegetation occur in stream bottoms of higher order streams.
3.6,1 Landtype Associations
Natural resource analysts at the Helena National Forest followed ecological land unit 
mapping criteria to form landscape groupings known as landtype associations across the 
Forest. A landtype association (LTA) is an ecological unit based on soil characteristics 
and habitat-type group patterns repeated on the landscape as influenced by the local 
climatic regime (USDA, 1993). LTA’s were developed using the geology and landform 
groupings derived for landtype aggregates and the dominant vegetation component.
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Landtype associations are useful for describing the biophysical characteristics of the 
natural environment. They do not represent homogenous units, but rather the dominant 
physical and biological characteristics. Landtype associations do not share a one-to-one 
relationship with vegetation groups, but define the dominant vegetative component of a 
variety of vegetation groups. The value and usefulness of landtype associations for land 
management lies in the ability to simplify and predict biophysical characteristics across 
the landscape.
Six landtype associations were delineated in the upper Tenmile watershed. They are 
mapped on Figure 5 and described in the following section. Area calculations were 
performed using the GIS.
Landtype association six (LTA 6) is dominated by upper mixed forest with subalpine 
forest, wet forest, shrubland, and grassland habitat components. Vegetation is associated 
with granitic rock dominated terrain in the form of rolling uplands, mountain slopes and 
mountain ridges with numerous surface boulders occurring in places. LTA 6 covers 
4,402 acres or roughly 16.8% of the basin.
Landtype association seven (LTA 7) is dominated by lower subalpine fir forest, with 
components of wet forest/shrubland, forested scree and mixed forest. Vegetation is 
associated with alpine glaciated granitic rock terrains including glaciated mountain ridges 
and slopes, glacial moraines, glacial trough walls and cirques. Soil surfaces influenced 
by volcanic ash dominate. LTA 7 covers 12,719 acres or 48.7% of the basin.
Landtype association twelve (LTA 12) is dominated by a douglas fir and rough 
fescue/big sagebrush, grassland/shrubland habitat type mosaic. Upper mixed forest and 
forested scree are the units minor habitat components. Vegetation is associated with 
metasedimentary rock as mountain ridges and mountain slopes of 25 to 60 percent. 
Loamy-skeletal soils most often range from 20 to 60 inches to bedrock. LTA 12 covers 
487 acres or roughly 1.8% of the basin.
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Landtype association nineteen (LTA 19) is dominated by wet forest shrubland habitat 
types including subalpine fir, Englemann spruce, rough fescue, and willow. Vegetation 
is associated with mixed alluvium, and broad, lower gradient valley bottoms in the 
riparian corridor. LTA 19 covers 486.3 acres or 1.8% of the basin.
Landtype association twenty-four (LTA 24) is dominated by forested scree habitat 
types of douglas fir and subalpine fir. They are associated with granitic rock dominated 
mountain slopes where rock outcrops and talus are common landform features. LTA 24 
covers 4,761 acres or roughly 18.2% of the basin.
Landtype association twenty-six (LTA 26) is dominated by forested scree and species 
found in the lower subalpine forest, such as subalpine fir. LTA 26 also contains a wet 
forest component found in riparian areas, grassland and shrubland. LTA 26 covers 
2,259 acres or roughly 8.6% of the basin.
Landtype association thirty (LTA 30) is dominated by lower subalpine forest with 
some grassland/shrubland. Vegetation is associated with basaltic mountain slopes and 
ridges, and surface soils are influenced by volcanic ash. LTA 30 covers 883 acres or 
roughly 3.4% of the basin.
Water stored in Chessman and Scott reservoirs account for 108 acres or roughly 
0.4% of the basin.
3,6.2 Sensitive Plant Species
Federal land managers are mandated under the National Forest Management Act of 
1976 and the Resources Planning Act Program of 1990 to maintain biological diversity 
and ecosystem function. One important objective expressed in these documents is the 
protection of sensitive plant species on public lands. Private land owners are not 
accountable to this same objective. However, information regarding sensitive plants is 
provided here to public and private land managers to assist them in making informed 
decisions regarding land and resource development.
Sensitive plants and their habitat requirements have been summarized in a report 
prepared by the Montana Natural Heritage Program (Poole and Heidel, 1993). The 
report summarizes the findings of field inventories, rare plant status, plant locations,
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habitat, significant sites and details relevant to management decisions. Photographs and 
detailed descriptions of the plants are also included. Species of special concern have the 
potential to occur within the upper Tenmile watershed as their occurrence is documented 
in the Elkhom and Big Belt Mountains. The upper Tenmile watershed is located at the 
northwest edge of the sensitive plant study area and may support the following sensitive 
species: Arenaria kingii (Watch); Astragalus convallarius var. convallarius: Carex 
vallicola: Cirsium longistylum: Claytonia lanceolata var. flava (Sensitive); Delphinium 
andersonii (Watch); Juncus hallii (Sensitive); Lesquerella klausii: Polygonum douglasii 
ssp. austinae (Sensitive); Potentilla diversifolia var. multisecta (the US Forest Service 
notice listing is parenthesized). Landtype associations 26 and 30 described in the 
previous section host wetland plants and could support threatened wetland species: Carex 
vallicola and Juncus hallii.
3.7 SENSITIVE W ILDLIFE SPECIES
The Helena National Forest manages wildlife populations on federal land and the 
Montana Department of Fish, Wildlife and Parks regulates hunting on public land in the 
upper Tenmile watershed. Land managers of public and private land should consider the 
importance of maintaining biologic diversity within the watershed, including species and 
habitat diversity over managed landscapes. Two important themes of conservation 
biology are reducing fragmented landscapes and the importance of maintaining movement 
corridors, such as along streams to connect fragmented habitats (Reichel and others,
1992).
The Montana Natural Heritage Program has assessed the faunal and floritic 
composition of the Helena National Forest and defmed management strategies for 
Sensitive Species in the Elkhom and Big Belt Mountains (Reichel and others, 1992). 
Habitat types preferred by Sensitive Species were located in the Helena National Forest 
using potential vegetation types, percentage of potential vegetation type, and average 
patch size of potential vegetation type. Preferred habitat locations for Sensitive Species 
were identified using Landtype Associations as described for the Helena National Forest 
(Section 3.6.1). The sensitive wildlife species actually or potentially found on the Helena
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National Forest with habitat preferences within the upper Tenmile watershed include: the 
flammulated owl; boreal owl; black-backed woodpecker; Townsend’s big eared bat; 
northern bog lemming; wolverine; and lynx (Reichel and others, 1992).
4.0 WATERSHED LAND USE AND MANAGEMENT
This chapter describes an overview of the history and contemporary land use of the 
upper Tenmile Creek watershed. The first section describes the historical development 
of the basin by tum-of-the-century mining interests. The second section describes land 
ownership and management in the basin. The third section identifies current land uses 
including mines and reclamation, livestock grazing, road maintenance, timber harvest, 
residential development and recreation. The last section describes the City of Helena’s 
water supply.
4.1 HISTORIC LAND USE
The Elkhom and Helena National Forest Reserves were preserved for the public 
domain in the late 1800s. They were combined into the Helena National Forest in 1906. 
A placer gold strike on Last Chance Gulch in 1864 started a gold rush which led to the 
settlement of the Helena as a mining community. Mining for gold, silver, lead, zinc 
became a major activity in the Rimini mining district following the discovery of several 
rich veins including the Lee Mountain Lode.
In the late 1800’s, William A. Chessman designed and constructed Chessman 
reservoir in the upper Tenmile watershed to provide water for hydraulic mining up 
Grizzly Gulch near Helena. The reservoir collapsed and several people died after 
exposure to flood waters. The Chessman reservoir was rebuilt in 1903 (Paladin and 
Baucus, 1983). An extensive historical record and description of the Rimini Mining 
District is available through the Montana Historical Society, the Helena National Forest 
archeologist, and the Montana Bureau of Mines and Geology library, Butte.
4.2 LAND OW NERSHIP AND MANAGEMENT
Land ownership in the upper Tenmile watershed is a mixture of public and private 
land (Figure 6). The Helena National Forest manages roughly 80 percent (20,790 acres) 
of the watershed for public use. The Bureau of Land Management (BLM) manages a
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small land parcel located in the SE 1/4, SE 1/4, Section 4, T9N, R5W. The remaining 
5,318 acres or 20 percent of the land in the watershed is privately owned.
4.2.1 Private Land Management
It is imperative the local private property interests be represented in discussions 
leading to watershed protection and planning as local land managers have the greatest 
potential impact on the land (Blaikie and Brookfield, 1987). The people who own and 
use private land within the upper Tenmile watershed are critical to our understanding of 
the issues and problems in the watershed and to ultimately protecting water resources. 
A considerable amount of private land lies adjacent to Tenmile Creek and its tributaries 
and receive the impacts of human activities and the natural environment ultimately 
impacting Helena’s drinking water supply. Activities taking place on private land pose 
some of the major political and technical issues facing the city and county.
Many of the private in-holdings within the national forest were originally obtained 
by patenting mining claims on federal land through the 1872 Hardrock Mining Act. 
Ownership of mining claims is recorded by the BLM in Billings which maintains an 
updated database of claim names, claimant, location, status, last assessment and other 
pertinent information. The Tenmile watershed is a complex melange of overlapping 
claims and multiple claim ownerships; literally hundreds of people have filed claims. 
Patented mining claims are documented using the owner’s name on the date the claim 
was patented; property transactions occurring after patenting are not recorded. A 
complete database printout and blue line claim maps for the upper Tenmile watershed are 
available at the Water Quality District office.
The State of Montana and Lewis and Clark County agencies hold primary regulatory 
authority for actions taking place on private land. Management of federal land is 
discussed in the next subsection, 4.2.2. The State of Montana Department of 
Environmental Quality and Department of Natural Resources and Conservation oversee 
the regulation and permitting of activities which have the potential to negatively impact 
natural resources under the Clean Water Act and the Clean Air Act.
County agencies administer the On-site Wastewater Treatment regulations and the
27
Weed Control Ordinance. The County Conservation District administers the Soil Erosion 
and Sediment Control Ordinance (Number 77-01), which requires persons to incorporate 
best management practices into an Erosion and Sedimentation Control plan if accelerated 
erosion or sediment damage within the District is anticipated. Erosion and Sediment 
Control plans must be approved by the Conservation District prior to beginning the 
proposed activity. Timber harvest, road building and construction are examples of 
activities covered under the Sediment Control Ordinance.
The County Conservation District also administers the Montana Natural Streambed 
and Land Preservation Act, also known as the 310 law. The law requires individuals and 
organizations choosing to modify or alter a stream channel resulting in a change of the 
stream condition to submit a plan of proposed action to the Conservation District Board 
for review and approval. Commonly, 310 authorization is required for activities such 
as in-stream channel restoration, bridge construction, and/or irrigation diversion 
installation.
4,2.2 Federal Land Management
The Helena National Forest is the primary land management agency on federal land 
in the upper Tenmile watershed. The Helena National Forest currently manages the 
upper Tenmile according to the guidelines set forth in the Helena Forest Plan (USDA, 
1986). Amendments to the Forest Plan occur according to specific project needs, such 
as the Environmental Assessment being completed in the winter of 1996 for the Oil and 
Gas Leasing Project in the Tenmile watershed. The Forest Plan will be more completely 
revised in 1999. The current Forest Plan states the following guidelines.
1) Municipal watersheds will be managed under multiple-use concepts and direction. Management area 
guidelines will identify permissible land uses, restrictions on land uses, and special measures required to 
ensure a high quality and quantity municipal water supply. 2) Design and implementation of projects 
within the watershed will be guided by FSM 2542.12, as well as specific management area standards and 
guidelines. 3) An environmental analysis will be prepared in coordination with the concerned municipality 
and the State Water Quality Bureau for each new project proposed within the municipal watershed which 
could potentially result in degradation of water quality. 4) Each project implemented in the municipal
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watersheds will have a designated Forest Service representative responsible for maintenance of water 
quality within appropriate state standards. Each contractor will designate a representative, who will 
normally be at the project site, with the authority to take whatever action necessary to remedy any situation 
which might result in violation of state water quality standards. 5) Plans and specifications for projects 
proposed for municipal watershed will be coordinated with the municipality involved and submitted to the 
Montana State Department of Health and Environmental Sciences for review and approval as required by 
Montana Laws regarding public water supply as amended by Chapter No. 556, 1979, 75-6-112.
Under the current Forest Plan, the Helena National Forest divides the upper Tenmile 
watershed into eight management areas with specific management goals for each area 
(Figure 7). Additional information specific to each management area and the standard 
practices allowed within are contained in the Helena Forest Plan (USDA, 1986)
Approximately 70% of the upper Tenmile watershed lies in management area H I, 
defined for municipal watersheds. The management goals for H-1 are to: 1) provide a 
quantity and quality of water which will, with adequate treatment, result in a satisfactory 
and safe domestic supply for the City of Helena; 2) provide cover and forage for big 
game and necessary habitat components for nongame animals; and 3) provide for 
dispersed recreation opportunities. Management standards for timber harvest state 
harvest should be implemented only if it can be used as a tool to maintain or enhance 
watershed and wildlife habitat values. Forested land is classified as unsuitable for timber 
management.
Management area H-2 covers approximately 20% of the Tenmile watershed. The 
management goals for H-2 include those described for H-1, plus a fourth goal: to provide 
healthy timber stands and optimize growing potential over the planning horizon while 
protecting the soil and water resources. Management standards for timber declare H-2 
suitable for timber management activities and prescriptions for stocking, burning and 
harvesting are provided.
Management area T-1 consists of lands available and suitable for timber management 
with varying physical and biological environments. Management goals for T-1 are to 
provide healthy timber stands and optimize timber growing potential over the planning 
horizon; to emphasize cost-effective timber production, while protecting the soil
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productivity; to maintain water quality and stream bank stability; and to provide for 
dispersed recreation opportunities, wildlife habitat, and livestock use, when consistent 
with the timber management goals. The timber harvest practices suggested by the 
management standards include clearcut, group selection, shelterwood harvest, pre­
commercial thinning, and intermediate harvest.
Management area T 3 consists of lands that have primary forage, resting, and 
security characteristics that provide important spring and summer requirements for aU 
big game species. The primary management goal of area T-3 is to maintain and/or 
enhance habitat characteristics favored by elk and other big game species. Additional 
goals include those listed for management area T-1, with a change to the last goal 
providing for other resource objectives where compatible with the big game summer 
range and timber goals. Management area T 4 is productive timberland within the 
sensitive viewing area of major travel routes, use areas, and water bodies. The goals for 
area T-4 are to maintain healthy stands of timber within the visual quality objective of 
retention and partial retention; to provide for other resource uses as long as they are 
compatible with visual quality objectives; to emphasize cost-effective timber production, 
while protecting the soil productivity; and to maintain water quality and stream bank 
stability.
Management area T-5 consists of suitable timber stands interspersed with natural 
openings, generally with existing livestock allotments. Management goals for T-5 are 
to increase production and quality of forage; to manage timber sites cost-effectively, by 
selecting the most economical harvest system and managing for natural regeneration; to 
provide healthy stands of timber and timber products consistent with increasing quality 
and quantity of forage; to emphasize cost-effective timber production, while protecting 
the soil productivity; to maintain water quality and stream bank stability; to provide for 
other resource uses that are compatible with other goals. The area is declared suitable 
for timber management.
Management area W-1 contains a variety of wildhfe habitat ranging from important 
big game summer range to big game winter range. The management goals for area W-1 
include to optimize wildlife habitat potential, including old growth, over the long term;
31
and to provide for other resource uses, if they are compatible with wildlife management 
goals. Timber will be harvested only if it can be used as a tool to maintain or enhance 
wildlife habitat values; productive forest land is classified as unsuitable for timber 
management.
A portion of the Black Mountain-Mt. Helena proposed Great Divide Wilderness Unit 
lies partially within the upper Tenmile watershed boundary (Figure 8). The proposed 
wilderness area includes roadless lands east and west of Rimini Road. Wildlife habitat 
within the boundary supports healthy populations of moose, mule deer, black bear, 
bobcat, mountain lion and a large elk herd. The area contains approximately seven miles 
of trails within the Continental Divide National Scenic Trail System, which begin within 
the city limits of Helena (Montana WUdemess Association, 1994).
Portions of this proposed wilderness unit have been included in five legislative bills 
introduced or passed by Congress from 1987 to 1992 (Montana Wilderness Association, 
1994). Most recently, the federal House of Representatives passed wilderness legislation 
in 1994 to create the Black Mountain-Mt. Helena Wilderness Area. The legislation, 
however, did not pass the Senate.
4,3 CURRENT LAND USE
Land use practices generally have an effect on water quality and supply and can be 
positive and/or negative depending on the type, extent and degree of use. Current land 
use practices in the upper Tenmile watershed are described in the next section.
4,3,1 Mines and Reclamation
Hardrock mining began in the late 1800’s in the Rimini Mining District and historic 
remains define the character of the upper Tenmile watershed. In 1987 and 1988, the 
State Historic Preservation Office began proceedings to define the boundary of the 
historic Rimini Mining District (pers. comm., Chere Juisto, State Historic Preservation 
Office, August, 1995). The Rimini Mining District has been determined eligible for 
listing in the National Register of Historic Places because historic features are an 
important record of how mining took place in the late 1800’s and early 1900’s.
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Water quality in the upper Tenmile watershed has been degraded by historic and 
current mming operations. Soil washing into Tenmile Creek and its tributaries carries 
with it trace metals which adsorb onto soil materials. Improving the quality of surface 
water in the headwaters basin is important for several reasons: 1) the water treatment 
plant equipment is susceptible to high turbidity levels; 2) the plant does not treat water 
specifically for trace metals; 3) long term costs to treat water might be maintained as 
opposed to increased. Therefore, one watershed management goal is to reduce runoff 
and erosion especially from waste rock and tailings piles to reduce turbidity and trace 
metal concentrations.
The remains of many historic mines contain trace metals known to be hazardous to 
human health and the environment (State of Montana, DHES, 1994; and DSL, 1995). 
Montana’s State Superfund Program and Abandoned Mine Reclamation Program 
currently administer environmental sampling at several mines in the upper watershed 
including the Tenmile Mine, the Red Mountain Mine and the Red Water Mine. The 
trace metals of major human health concern are arsenic, cadmium, copper, lead, and zinc 
(State of Montana, DHES, 1994; and DSL, 1995). The question exists as to who will 
continue paying for monitoring, assessment and clean-up of mines within the Rimini 
Mining District.
The State Abandoned Mine Reclamation program recently completed a preliminary 
site characterization of potentially hazardous mines around Montana (State of Montana, 
DSL, 1995). The AMR staff prioritized mine sites statewide for cleanup using a Hazard 
Ranking System model to assess environmental sampling results, and the proximity of 
mines to drinking water sources and municipalities. Table 4-1 briefly describes the 
mines prioritized in the State survey; mine locations are plotted on Figure 9. Ten of the 
historic mines in the Rimini Mining District ranked in the top 52; three mines ranked 
within the top six.
The State Abandoned Mine Reclamation program has reclaimed four mines in the 
Rimini Mining District: the Lower Tenmile Millsite, the Little Lily, Kelley Mill site, and 
the Tenmile Mine (aka. Bunker Hill Mine). A catastrophic blowout of the reclaimed 
Tenmile Mine adit occurred on July 27, 1993. Heavy rains backed-up behind the
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TABLE 4-1
ABANDONED HARDROCK MINES PRIORITY SITE STATUS 
FOR THE UPPER TENMILE WATERSHED
RANK SITE NAME LAND STATUS LOCATION
3 Red Mountain Private N46“ 28’ 15" W112M3’ 15"
4 National Extension Private N46° 27’ 12" W112M2’ 34"
6 Red Water Private N46° 28’ 30" W112M4’ 42"
25 Peerles Jenny/King Private N46"25’ 54.7" W112M4’ 
20.9"
32 Valley Forge/Susie Private/Public N46" 29’ 40" W112’ 14’ 04"
35 Armstrong Public N46'’ 28’ 50" W112M7’ 13"
39 Lower Tenmile 
Millsite
Private N46" 33’ 52" W112" 13’ 13" 
(outside study area)
42 Tenmile Mine/ 
aka Bunker Hill
Private/Public N46° 28’ 20" W112M4’ 30"
46 Upper Valley Forge Private/Public N46° 29’ 30" W112" 14’ 28"
52 Monte Cristo Private N46" 27’ 4.7" W112M5’ 59.6"
79 Queensbuiy Private N46" 25’ 57" W112'M4’ 03"
129 Beatrice Public N46° 28’ 53" W112“ 18' 10"
184 Peter Private N46“ 25’ 27.2" W 1I2M 5’ 
42.7"
202 Monitor Creek 
T ailings
Private N46“ 25’ 46" W112“ 17’ 56"
236 Bear Gulch Private N46“ 32’ 32" W112“ 15’ 23"
MINE LOCATIONS
Reservoirs
Mine Locoflons
Tenmile Creek
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reclaimed adit which released suddenly causing a landslide of mud and rock which 
entered TenmUe Creek above Rimini (O’Brien, 1993). "Moderately high levels" of 
arsenic and lead were found in the soil along one bank of Tenmile Creek, and heavy 
metals levels were raised in the stream temporarily following the landslide (O’Brien,
1993). A portion of the landslide which deposited on the floodplain is scheduled for 
removal during the summer of 1996. The Water Quality District will oversee the 
removal and stabilization of the material released from the mine in the summer of 1996.
The Abandoned Mines Program plans to continue reclaiming mines based on the 
availability of funds and the mine’s rank on the HRS hstiug. A brief description of the 
nature of the threats posed by mines in the State inventory is presented in Appendix B.
The Helena National Forest has prioritized mine sites located on federal Forest 
Service land in the upper Tenmile watershed. Many of the sites are under investigation 
pursuant to the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA): Beatrice Mine; Red Water Mine; Tenmile Mine; Valley Forge Mine; 
Lower Tenmile Mine; Red Mountain Mine; Upper Valley Forge Mine; Porphyry Dike 
Mine and the Pauper’s Dream Mine. The Armstrong Mine is listed as a Priority mine 
site due to a hazardous mine opening and provisions of the Clean Water Act.
The Basin Creek Mine holds an operating permit to mine gold on the divide between 
the upper Tenmile and the Basin Creek drainages. The Basin Creek Mine, a subsidiary 
of Pegasus Gold Montana Mining Inc., extracted gold ore from several open pits from 
1988 to 1990 using a cyanide heap leaching process to treat the ore. Mining operations 
ceased at the end of 1990, and reclamation of the mine facility is proceeding. Final 
closure of the mine is expected in 1998.
Stormwater runoff and snow meltwater originating on the north side of the mine are 
conveyed through open ditches to a stormwater detention pond located near the 
headwaters of Monitor Creek. Ditches are used to collect and convey water from springs 
and the undertoe drains of the mine waste repository to the stormwater detention pond 
(State of Montana, Stormwater Program, 1995). The water collected in the pond is 
pumped out and land applied in the Monitor drainage under the conditions stipulated in 
the Basin Creek Mine’s MPDES permit. The detention pond is scheduled for removal
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during the summer of 1998; the area will be restored to approximate pre-mining 
conditions (pers. comm., Dan Adams, Basin Creek Mine, September, 1995).
The Basin Creek Mine stormwater detention system breached in 1990 and in 1995, 
resulting in the discharge of sediment laden water to the headwaters of Monitor Creek 
(State of Montana, Stormwater Program, 1995). In June, 1990, the Basin Creek Mine 
was pumping stormwater from the Paupers pit the stormwater detention pond to Monitor 
Creek according to MPDES permit conditions. Pumping had lowered the water level in 
the pit significantly, and due to managerial inattention, began pumping turbid water from 
the pit bottom to the creek. The turbid water discharged to Monitor Creek flowed 
downstream into Tenmile Creek, and was diverted at the Tenmile intake at Rimini to the 
water treatment plant. The plant has difficulty treating highly turbid water and was 
forced to suspend treatment operations in order to clean filters and perform maintenance 
on their equipment. Basin Creek Mine filed a mitigation plan with the State and the plan 
was implemented.
A second incident occurred in July, 1995, when a culvert used to direct runoff to the 
stormwater detention pond became plugged and spilled, releasing sediment laden water 
into Monitor Creek. Basin Creek Mine workers immediately notified the operators at 
the Tenmile water treatment plant of the spill, who took action to close the Tenmile 
intake at Rimini preventing turbid water from entering the treatment plant (pers. comm., 
Leonard Willett, Tenmile Water Treatment Plant, July, 1995). The turbid water passed 
downstream and did not effect operations at the treatment plant. No violations or notices 
of noncompbance were issued after a subsequent inspection by the State Department of 
Environmental Quality (pers. comm., Dan Adams, Basin Creek Mine, September, 1996).
During summer months in 1995, the Basin Creek Mine voluntarily removed 
approximately 9,700 cubic yards of historic mining tailings from the Monitor Creek 
drainage. The effected reaches of Monitor Creek were rechannelized and streambanks 
were graded and revegetated. The tailings were a known source of pollution, primarily 
sediment transported during snowmelt and rain storms. The Monitor Creek tailings are 
listed as number 202 on the Montana Abandoned Hardrock Mines Priority Site Status 
listing (State of Montana, DSL, 1995).
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The State Department of Environmental Quality, Abandoned Mine Reclamation 
Bureau(AMRB), in cooperation with the U.S. Forest Service and Pegasus Gold 
Corporation, has been exploring the possibility of utilizing a portion of the Basin Creek 
mine site as a regional repository for mining wastes. The potential site located in Lewis 
and Clark County could receive mine wastes from mines within a 30 mile radius of the 
inactive Basin Creek mine property (pers. comm., Dan Adams, Basin Creek Mine, 
February, 1996).
4,3,2 Timber Harvest on Private and Public Land
Timber harvest occurs each year on private land in the upper Tenmile watershed. 
Table 4-2 summarizes the proposed and permitted timber harvests on private land in the 
upper Tenmile watershed as existed in August, 1995 (State of Montana, DEQ, 1995).
State and county agencies also review of timber harvests operations proposed within 
municipal watersheds. Parties interested in harvesting timber on private land are 
required to contact the State of Montana Department of Environmental Quality (DEQ), 
Water Quality Division and the Department of Natural Resources and Conservation 
(DNRC) prior to commencing any action. The Municipal Watershed Logging Guidelines 
of the Montana Water Quality Act (ARM 16.20.633 11) and the Public Water Supply Act 
(75-6-112) require detailed plans and specifications for the construction and operation of 
logging roads and camps within municipal watersheds. Written approval of proposed 
plans must be granted by agencies before timber harvest may commence.
The DNRC staff evaluates actions associated with private timber harvest including 
proposed new road construction, locations of proposed stream crossings, and review of 
the harvest "proposed plan of operations". The DNRC assigns a "cut number" to a 
specific harvest operation if aU requirements are met (pers. comm., Bob Harrington, 
DNRC, August, 1995). The WQD oversees proposed timber harvest in municipal 
watersheds (pers. comm., Steve Tralles, DEQ, Water Quality Division, August, 1995).
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TABLE 4-2
PROPOSED AND PERMITTED TIMBER HARVESTS ON PRIVATE LAND 
IN THE UPPER TENMILE WATERSHED
APPLICANT/
INQUIRY
SIZE DRAINAGE STATUS 
(as of July, 1995)
Brand S ~  18 acres Tenmile and 
tributary
Water Quality Protection Plan approved 8/93. 
Not logged as of 10/94.
Champion
International
200+ acres Tenmile, 
Ruby, & 
Monitor
Road plans and specs approved 4/81, Logging 
completed 1987-88.
Eagle Stud Mill ~ 100 acres Ruby Proposal dropped, potential trade with USES 
underway.
McKibbin 
Property; 
Schmanse logging
unknown Tenmile & 
Banner
Road plans and specs approved 1990; logged in 
1990. Strongly discourage relogging in 1994.
Auberry Log Ltd. ~285 acres Minnehaha "After the fact" approval for clean-up 6/85, 
logged 1983/85.
Louisiana 
Pacific/Dave Haug 
Property
— 180 acres Minnehaha Same property as 5 above. Haug purchased land 
in 1993 or ’94. LPC has or will purchase timber. 
Water quality plan submitted 7/94. Approval 
pending USES completion of EA for road use 
permit. LPC will complete logging of property 
which began in 1983/85.
Schell Property/ 
LPC
35 acres Minnehaha Water Quality Protection Plan approved 2/95. 
Logging postponed until 1996.
Kechely Property — 200 acres Walker Water Quality Protection Plan approved 8/93. 
Logging commenced fall & winter 1993-94, but is 
presently suspended. Remaining harvest 
postponed until 1995-96.
Loble Property/ 
Dan Pitman 
consultant
— 119 acres Monitor, 
Lutrell & 
unnamed
Water Quality Protection Plan Approved 6/95. 
Roads.
Hunt Property unknown Banner The Hunts contacted WQD in 8/94 to inquire 
about the requirement for logging in a municipal 
watershed. To date, nothing has been submitted.
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Lewis and Clark County also administers regulatory programs applicable to timber 
harvest on private land. The County Weed Board requires parties to submit a Weed 
Control Plan for approval prior to timber harvest. The County Conservation District 
oversees the activities requiring 310 authorization required in Montana for activities 
which impact the bed and banks of perennial streams and state waters. The Conservation 
District also administers the County Erosion and Sediment Control Ordinance, requiring 
developers to submit for approval an Erosion and Sediment Control Plan prior to 
initiating timber harvesting activities (pers. comm., Jim Elliott, Lewis and Clark County 
Conservation District, July, 1995).
Timber management on federal land was discussed previously in Section 4.2.2, 
Federal Land Management. The recently passed Salvage Logging legislation could 
potentially effect areas inside the upper Tenmile municipal watershed.
4.3.3 Livestock Grazing
The District Office of the Helena National Forest administers livestock grazing 
permits for three allotments within the upper Tenmile watershed. The grazing season 
runs for three and one-half months from June 11 through September 25 (pers. comm., 
Vicki McClean, Helena National Forest, July, 1995).
The Lazy Man Gulch Unit near Black Mountain and the Minnehaha Unit grazing 
allotments are each permitted to allow 97-100 animal unit months (AUM) during the 
season, usually about 100 cow/caH pairs. These two allotments are each divided into 
three pastures. Current permits allow each pasture to be grazed every two out of three 
years. During the third year, one of three pastures must be rested and no grazing is 
permitted. Cattle have access to grassland and creeks in these two allotments.
The Big Buffalo grazing allotment near Colorado Mountain is permitted for 100 cow- 
calf pairs under a deferred rotation grazing system, which allows grazing to occur every 
year, but staggers the intervals cattle are allowed on the land during the grazing season. 
Cattle may graze during spring one year, mid-summer the next, and late summer in the 
third year. The strategy allows plants to complete different stages of their growth at least 
once every few years. Cattle are fenced out of Chessman Reservoir and Beaver Creek.
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4.3 .4  Road Maintenance
The Lewis and Clark County Public Works Department maintains Rimini Road from 
Highway 12 to the "turn around" at Rimini at the water intake on Tenmile Creek. 
Rimini Road is an improved, unsurfaced road classified by the Forest Service as a 
primary access route normally suitable for automobile travel with an advisory travel with 
caution. The road is graded by the county on an as-needed basis, usually three to four 
times per year during the spring, summer, and fall. The County also plows snow during 
winter months from Highway 12 to Rimini (pers. comm,, Eric Griffm, Lewis and Clark 
County Public Works Department, July, 1995).
Road conditions vary depending on the season and the weather. Road surfaces are 
rough during the spring when the frozen roadbed begins to thaw. Snowmelt and rainfall 
create runoff which dislodges sediment. Spring is also the season when the road drains 
excess water resulting from snowmelt and spring rains; the primary county objective for 
maintaining roads is to keep standing water off the roads.
Rimini Road parallels Tenmile Creek along most of its length from Highway 12 to 
Rimini. Riparian vegetation between the stream and the road has been completely 
removed along many sections due to road and bridge construction, maintenance, and 
from what appear to be flood events. Little or no vegetation grows around bridge and 
culvert crossings which creates a route for runoff and sediment to enter the stream. 
Healthy riparian vegetation along stream channels act as a natural filter strip to trap 
sediment before washing into the streams benefiting water quality and aquatic 
populations. Further discussion of erosion due to roads is included in the mass wasting 
and surface erosion assessments in Chapter 6.
The county is also responsible for bridge maintenance and flood prevention. County 
employees work together with a fisheries biologist from the Montana Department of Fish, 
Wildlife, and Parks to evaluate the potential threat to bridges caused by large trees, 
stumps and other obstructions which may cause flooding or damages if transported during 
high flows. They determine which logs should remain in and along the stream to provide 
fish habitat and stabilize stream banks, and which should be pulled from stream channels. 
The county practice of removing large organic debris from streams could potentially have
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negative impacts on stream ecology. Large organic debris is highly valued for the role 
it plays in stabilizing streams and providing aquatic habitat (Callow and Petts, 1992). 
The county should make every attempt to leave trees and other large organic debris in 
the stream and along the banks, and consider stabilizing trees in-place which appear to 
have the potential to move. One rancher who lives downstream of the upper Tenmile 
watershed described how the irrigation ditches on his property filled with sand following 
removal of trees and stumps from Tenmile Creek.
The Helena National Forest maintains several roads in the watershed including the 
road to Chessman Reservoir along Beaver Creek, the road to Scott Reservoir from 
Rimini and the road along Minnehaha Creek. The Beaver Creek Road was bladed in late 
June and July, 1995, and is usually bladed every other year (pers. comm., CharUe 
McKenna, Helena National Forest, September, 1995). Blading results in a smoother 
road surface and reduces standing water on road surface. However, blading also loosens 
large quantities of sediment which become available for transport and delivery to 
streams. The Helena National Forest should reconsider its road grading operations and 
the potential affects on Beaver Creek. Beaver Creek provides a perennial water supply 
to the water treatment plant which has difficulty treating water with high sediment loads. 
Riparian vegetation is sparse along several sections of the Beaver Creek road allowing 
sediment to easily enter the stream. Rehabilitation of riparian plants should be prioritized 
in watershed protection efforts.
One solution to road problems may be available from US Forest Service which 
administers a program providing funds to counties that maintain roads serving National 
Forests. The US Forest Service in partnership with the county could jointly apply for 
funds from the Forest Highways program to maintain, rehabilitate or obliterate roads.
4.3.5 Residential Impacts
Residential development of the upper Tenmile watershed is ongoing. Two residents 
in the upper basin have plans to construct new homes on their undeveloped property, and 
construction and remodeling of recreational cabins proceeds. Streams adjacent to or near 
residences are often negatively impacted by a variety of human activities, including the
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use of lawn and garden chemicals, household chemicals, automobile maintenance, 
recreational vehicles, and septic systems. The location, age, and maintenance of existing 
septic systems and outhouses in close proximity to streams have the potential to degrade 
water quality due to nitrogen loading.
The county On-Site Wastewater Treatment Regulations were developed in 1973 and 
are updated every two years to provide guidelines for installation of septic systems (pers. 
comm., Kathy Moore, Lewis and Clark County, Department of Health, Environmental 
Division, October, 1995). The county requirements state septic systems must be a 
minimum of 100 feet outside of the 100 year floodplain. Regulations also require 
homeowners and developers to obtain a septic system permit prior to installing a septic 
system. However, applicants can apply for a variance if building site conditions do not 
allow the required permitting conditions to be met. In the upper Tenmile watershed, the 
valley is narrow and it is almost impossible to buüd outside of the 100 year floodplain. 
A check of the county records showed only four septic systems have received permits, 
and yet 14 of the 16 households surveyed in the watershed currently have septic systems. 
Septic systems, residential impacts, and remapping of the floodplain should be included 
as a component of watershed management/protection discussions and be addressed in 
future planning efforts.
4.3.6 Recreation
The upper Tenmile watershed is a prime recreational area. It is a popular destination 
for people wanting to hunt, hike, snowmobile, collect firewood, or cut down a Christmas 
tree. Rimini also draws tourists interested in the historic mining town and the remains 
of mining activities. The Moose Creek campground and Tenmile picnic area are also 
popular places for those who enjoy fishing, picnicking and the natural and scenic beauty 
the area offers.
The Helena National Forest promotes the recreational use of the upper Tenmile 
watershed for snowmobile use and manages trails, access to Forest land, and some 
parking areas. The Snowdrifters snowmobile club works in conjunction with the Forest 
Service to educate and inform riders about trails and access. Major conflict currently
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exists between the residents of Rimini and snowmobile riders who use the area. 
Snowmobile issues are discussed in further detail in Chapter 5.
4.4 CITY OF HELENA W ATER SUPPLY
The upper Tenmile watershed is the primary drinking water supply for the City of 
Helena which has relied on water from the Tenmile watershed since the late 1800s. In 
1989 and 1990, the City of Helena constructed the Tenmile water treatment plant at the 
base of McDonald Pass. The Tenmile drainage currently provides Helena with 
approximately 75% of its drinking water from June through September, and 100% of its 
supply from October through May. The Tenmile treatment plant has a maximum 
treatment capacity of 9 million gallons per day (mgd) with provisions to allow for future 
expansion which could increase the capacity to 11.25 mgd (City of Helena, no date). 
The plant was built at a cost of approximately seven million dollars.
The city water system is engineered to store water in Scott and Chessman Reservoirs 
which together with flows from four streams provide a perennial water supply to the 
Tenmile treatment plant. Surface water flows from Tenmile Creek, Minnehaha Creek, 
Beaver Creek and Moose Creek are diverted into a series of intakes throughout the 
watershed (Figure 10). From the intakes, the water is piped underground through a 
concrete pipe to the water treatment plant located at the lower end of the study area.
Chessman Reservoir is filled each year by diverting runoff flows into a flume which 
contours around Red Mountain into the reservoir. Water is diverted into the flume, 
known as the Red Mountain Ditch, from Banner Creek and from small tributaries on Red 
Mountain. The flume originates at Banner Creek and contours along the west and north 
flanks of Red Mountain until it eventually empties into the reservoir. The City of Helena 
controls the volume of water released from Chessman Reservoir with a headgate. Beaver 
Creek serves as a natural conveyance carrying water from Chessman reservoir to the city 
intake on lower Beaver Creek. Water is withdrawn from Beaver Creek and diverted to 
the treatment plant roughly 100 yards above the confluence with Tenmile Creek (Figure 
10),
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Scott Reservoir fills during winter and spring months from snowfall and spring 
runoff. The volume of water withdrawn from Scott Reservoir is dependent on the 
demand from Helena. The city controls flow from Scott Reservoir with a diversion 
structure and headgate at the headwaters of Ruby Creek. Water from Scott reservoir is 
released to the Ruby Creek channel which flows naturally into Tenmile Creek. Water 
from Tenmile Creek is diverted to the city water intake at Rimini. The Tenmile intake 
is the main collection point for all streams draining the southern half of the watershed. 
The Moose Creek drainage provides water to the treatment plant as does the Minnehaha 
Creek drainage. Each of these creek has an intake structure located just above their 
confluences with Tenmile Creek (Figure 10).
Walker Creek located west of the study area is also used as a water supply source, 
but only during spring runoff when suspended sediment loads in the upper watershed 
exceed the treatment plant’s operating conditions. The city maintains an intake structure 
on Walker Creek above its confluence with Tenmile Creek.
Water rights in the greater Tenmile watershed are currently under the Decree process 
in the Montana Water Court. The Decree stage allows individuals to file objections to 
filed water rights, after which the Water Court will determine the legality of water rights 
in the basin. The Department of Natural Resources and Conservation, Water Rights 
Division maintains records on state water rights, listing filed rights by source name and 
by priority date. The State of Montana Water Rights Division maintains current water 
rights listings. Appendix C contains a copy of the water rights listing by source name 
by priority date as published June 26, 1995 for streams and tributaries in the upper 
Tenmile basin.
Streams in the Tenmile watershed are over-allocated, meaning water rights are filed 
to withdraw more water than naturally occurs. For example, the natural range of 
baseflows on Tenmile Creek in August and September wül most likely not flow with 
sufficient volume to meet the legal water rights held by the City of Helena, even though 
the city is one of the most senior right holders on the creek. In other words, the city has 
the legal right to remove more water from the stream than naturally is available. 
According to Montana water law, the city therefore has the legal right to withdraw as
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much of its water right as is physically possible—even if that means removing every last 
drop of water from the creek. Most streams in Montana are over-allocated which creates 
conflict between the various users and the health of the aquatic ecosystem.
The construction of the Tenmile water treatment plant has provided the city with a 
good water supply, gravity fed to town. In the past five years since the construction of 
the TenmUe water treatment plant in 1990, Helena has received a greater amount of if  s 
water from TenmUe Creek (Table 4-3). The withdrawals are more typical of supplies 
provided during the early 1980’s and late 1970’s, about 70% of the total city supply. 
The city has increased the volume of water withdrawn from the Tenmile watershed to 
meet the growing water needs of Helena and to make up for the reduction in supply 
provided by the Missouri River treatment plant due to its aging condition.
Water withdrawal from the Tenmüe watershed are within the city’s legal right but 
the practice has meant stream reaches of Tenmile Creek, Beaver Creek, Minnehaha 
Creek, Moose Creek are dewatered during the hottest and driest months of the year. 
Dewatering stream channels has a devastating affect on aquatic ecology and riparian 
communities as well as the aesthetic value of streams. Dewatering issues are discussed 
in further detaü in Chapter 6.
Table 4-3 describes volume and source of Helena’s city water supply. Helena uses 
approximately two billion gallons of water per year (pers. comm., Leonard Willett, 
Supervisor, Lewis and Clark County Tenmile Water Treatment Plant). Helena’s drinking 
water is collected from five separate sources. The upper Tenmüe Creek watershed 
provides roughly 70-80% of the supply. The Regulating Reservoir which is fiUed from 
the Missouri River is used primarily during the high demand periods of summer and 
historically makes up an average of 27 % of the supply. The well field near East Helena 
is viewed a future supply and to date has contributed less than 2% of the water supply. 
The Hale-Eureka groundwater system produces about 14% of the city water supply and 
provides water to residents in the south hills area near Rodney Street (pers. comm., 
Leonard Willett, Supervisor, Lewis and Clark County TenmUe Water Treatment Plant).
The consulting firms of PRC of Helena and John CaroUe of Boise are currently 
working on updating the city of Helena’s Water Master Plan.
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TABLE 4-3
CITY WATER USAGE FROM HELENA AREA SOURCES
YEAR TENMILE
(MGY)(a)
HALE
RESERVOIR
(MGY)
EUREKA
SYSTEM
(MGY)
MISSOURI
RIVER
PLANT
(MGY)
WELL
FIELD
(MGY)
TOTAL
(MGY)
1994 1469.2
(73%)
155.7
(8%)
209.5
(10%)
180.2
(9%)
0 2014.9
(100%)
1993 1233.1
(78%)
127.1
(8%)
204.9
03%)
10.7
0% )
0 1575.8
(100%)
1992 1337.1
#9% )
75.6
(4%)
206.1
(11%)
320.5
07%)
2.5
(<1% )
1941.7
(101%)
1991 1265.2
(66%)
74.8
(4%)
216.7
(11%)
369.8
09%)
0.4
(<1% )
1926.8
(100%)
1990 1177
0#% )
87.2
(4%)
228.2
(11%)
501.6
05%)
8.2
(<1% )
2002.3
(99%)
1989 509.3
(26%)
96.2
(5%)
237.1
02%)
1133
cn% )
4.0
(<1% )
1979.7
(100%)
1988 622.1
(28%)
82.6
(4%)
224.6
(10%)
1235
0:6%)
27.4
(19&)
2191.7
(99%)
1987 819.2
08% )
110.6
(5%)
274.0
03%)
934.6
(44%)
4.0
(<1% )
2142.4
(100%)
1986 751.1
(34%)
131.1
(6%)
299.6
03%)
1051.4
0^% )
0.5
(<1% )
2233.7
(100%)
1985 708.4
(29%)
114.0
(5%)
293.9
02%)
1259.7
02%)
66.7
(2%)
2442.7
(100%)
1984 1189.2
(49%)
120.3
(5%)
292.6
02%)
782.5
02%)
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(2%)
2431.6
(100%)
1983 1429.0
(63%)
131.4
(6%)
303.4
03%)
400.0
08%)
0 2263.8
(100%)
1982 1528.9
#6% )
147.0
(6%)
323.9
(14%)
312.5
(14%)
0 2313.3
(100%)
1981 1530.1
#a% )
156.2
(6%)
252.3
(10%)
501.9
(21%)
0 2440.5
(100%)
1980 1619.3
0#% )
103.9
(4%)
104.5
(4%)
510.9
(22%)
0 2338.6
^19%)
1979 2046.9
(74%)
62.6
(2%)
87.1
(3%)
553.7
#0%)
0 2750.3
^^% )
1978 1862.2
(83%)
142
(6%)
75.7
(3%)
167.6
(7%)
0 2247.5
(99<%
(a) MGY - million gallons per year
5.0 PUBLIC PARTICIPATION
Watershed characterization has traditionally focused on the scientific description of 
the biophysical conditions within a defined watershed boundary. More recently, natural 
resource planners and land managers have begun to recognize the importance of pubHc 
participation to identify and solve natural resource problems. In addition, citizens have 
demanded their own involvement in planning phases and decision making which affects 
their livelihoods and lifestyles. This movement is evidenced in the origination of new 
groups in Montana using the consensus process and collaborative planning to discuss 
watershed issues (Montana Consensus Council, 1995).
This project includes a social component to involve the people living within the study 
area in identifying problems and management concerns, and to acknowledge the 
importance of public participation in natural resource affairs. Year-round watershed 
residents were interviewed using an opinion survey designed to better understand 
watershed uses, perceived management problems and recognize people’s concerns. The 
opinion survey also provides an avenue to inform resource planners and decision makers.
5.1 OPINION SURVEY METHODOLOGY
The following sections describe the methods used to conduct the opinion survey of 
watershed residents. In the first section, methods used to select participants for the 
opinion survey are described; the second section describes initial contact with watershed 
residents; and the third section describes the interview procedure and the opinion survey 
questionnaire.
5.1.1 Participant Selection
Originally, it was planned that all landowners in the upper Tenmile watershed would 
participate in the opinion survey. However, initial land ownership research revealed 
hundreds of land owners, who individually or jointly own land and/or mining claims in 
the upper Tenmile watershed. It became obvious that contacting all land owners was 
beyond the scope of this project. Future planning efforts will want to involve non­
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resident land owners to incorporate concerns about future developments in the watershed.
Thus, the residents whose primary residence is in the upper Tenmile became the 
sample group for the opinion survey. Year-round residents were selected for several 
reasons: familiarity with actual watershed management; ability to identify existing and 
potential problems; and perhaps a greater concern for water issues. Residents and 
private property owners are the land managers, because their actions have direct impact 
on stream conditions (Blaikie and Brookfield, 1987). The Water Quality District also 
expressed its desire to improve communication with watershed residents.
Residents were asked during the interviews if they knew of anyone else we should 
talk to regarding watershed issues. Those names were added to the list of persons to 
include in the opinion survey. Many of these households were interviewed to gain 
another perspective on watershed issues. Some of those comments have been included 
to clarify a point and are noted as such. Additionally, interviews with select individuals, 
such as the supervisors of the Tenmile Water Treatment Plant and the Water Quality 
Protection District helped gain insight on their concerns regarding problems and 
management in the watershed.
5.1.2 Initial Contact with Survey Participants
The methods used to contact potential survey participants were adopted from 
guidelines presented by Greenley and others (1982), Dr. Jill Belsky (pers. comm., 
University of Montana, February, 1995) and Newmark (1988). Participant names and 
addresses for a mailing list were obtained from county tax records, the telephone book, 
talking to neighbors, and reading mailboxes. Introductory letters, addressed to 
"Resident", were mailed one week prior to calling on people at their homes.
The letter introduced the project and stated that a team of two people would be 
contacting watershed residents at their homes to conduct an opinion survey. It stated the 
survey was part of a University of Montana master’s research project being conducted 
in cooperation with the Lewis and Clark County Water Quality Protection District. The 
letter described the objectives of the survey: to better understand watershed uses, 
perceived problems and concerns of watershed residents, from their perspective. In
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return, their participation would enable local officials and the Helena community to better 
understand the upper Tenmile Creek watershed. The letter proved useful in introducing 
the topics of interest and identifying the interviewers prior to meeting the residents.
5.1.3 The Questionnaire and Interview Procedure
An interview team of two people, including myself and Jim Elliott of the Water 
Quality District Board began contacting residents at their homes approximately one week 
after mailing the introductory letter. We introduced ourselves and asked whether they 
had received the introductory letter. This helped remind the participants of the reason 
for the call and helped us to identify ourselves (Greenley and others, 1982). Residents 
were asked if they were interested in participating in the opinion survey, and if yes, 
when would be the most convenient time to talk.
I conducted all interviews to minimize inconsistency in questioning and discussion 
format (Greenley and others, 1982). We made an attempt to talk to both male and 
female members in married households and recorded both parties responses to the 
questions when they differed. Demographic information such as age, income, education 
or number of years at their residence was not collected for this study.
The interview team first attempted to contact all residents at their homes during 
daylight hours. People who were not at home during the day were assumed to be 
working and were contacted later by telephone to set up convenient interview times. We 
made continued attempts to reach people until all residents had been contacted.
I used the following guidelines to conduct interviews in a consistent and unbiased 
manner:
♦  Let household residents describe the situation at hand and minimize bias in their 
responses by reducing prompting.
♦ Only if people are quiet and not responding, say "what about this..." and make a 
note if prompting.
♦  Repeat back people’s response to make sure the recorded answer captures what 
people described. This repetition provided a second chance to add or delete 
something, refine their statement, and lets people know they have been understood.
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♦  If help is needed to get people talking, offer critiques of a certain situation to 
make people feel comfortable to criticize.
♦  Encourage people to say whatever they want on any topic, in any order, even if the 
response is not directly part of the questionnaire.
♦  If people start to answer a question which occurs later on in the questionnaire, let 
them talk about it. People may lose their train of thought if cut off or resent being 
led to someone else’s agenda.
♦  Note the order of what people talk about first as i f  s often the most important item 
to them.
To begin the interview, I read or paraphrased the following opening statement which
was similar in content to the introductory letter:
"HeUo, I am a graduate student working on a study with the County’s Water Quality 
Protection District. The goal of the study is to better understand the upper Tenmile 
Creek watershed, which is the drainage area upstream of the Tenmile treatment plant. 
I am interested in talking with you to learn about your views and concerns regarding 
water issues. I believe you can help me understand problems that exist, and that you 
might also have some solutions in mind. I would like to ask you a few questions, 
and give you the opportunity to tell me your thoughts about the current management 
of the Tenmile. The information you provide will be used to increase the awareness 
of people in the community about the Tenmile, but please know that your names and 
opinions will be kept strictly confidential. Do you have any questions before we 
start?"
Residents were then asked a series of ten questions designed to collect specific 
information and initiate conversation about water resource use and management in the 
watershed. A copy of the questionnaire used to conduct the opinion survey is located in 
Appendix D, and the questions are also presented along with the results.
5.2 OPINION SURVEY RESULTS
A total of nineteen year-round households reside in the upper Tenmile watershed with 
the majority in homes in or near Rimini. Seventeen of the nineteen households (89%) 
agreed to participate in the opinion survey. Two households (12%) either said they were 
not interested in participating, or never responded to letters or attempts to contact them
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at their homes. The average interview lasted from forty-five minutes to one and one-half 
hours. Two interviews conducted over the telephone lasted about fifteen minutes each. 
The identity of the all survey participants has been kept confidential.
The survey questions were designed to get people talking about watershed issues and 
to listen and document what they said. The survey questions were not designed to stand 
up to statistical analysis, and therefore resident responses are quantified by percentages.
5.2.1 Question 1
Where does your drinking water come from?
From a total of seventeen survey responses, eleven households (65%) receive their 
drinking water from domestic wells. The remaining households obtain their drinking 
water from one or more alternative sources: two households (12%) haul water from the 
Hale reservoir in town; four households (24%) collect spring water from McDonald Pass, 
and one household (6%) purchases bottled water.
5.2.2 Question 2
How do you use your land here?
All seventeen households reported their land is used as their primary residence 
(100%). Some households stated they participate in other uses: two households keep 
gardens; one household runs a private saw mill business; one household keeps a donkey 
as a pet; one land owner refurbishes old buildings on his property; and two residents plan 
to construct new homes on their property.
5.2.3 Question 3
What are your current water uses, besides drinking?
Twelve of the seventeen households interviewed (71 %) responded they used water for 
household purposes, such as washing and bathing. Ten households (59%) use water for 
lawn and garden irrigation, one resident (6%) answered they use water for their pet, and 
one resident (6%) uses water to fill a pond in his yard.
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5,2.4 Question 4
What kinds of things and activities do you and your family do in the area?
All seventeen households participate in at least one activity in the watershed, and 
some participate in more than five activities. Since the question did not specifically ask 
the respondents to state their major activities in order of importance, I have assumed the 
first three responses given by each household are the activities viewed as most important. 
Table 5-1 ranks the principal resident activities in the watershed.
The people who responded they participate in more than three activities enjoy driving 
all-terrain vehicles (ATVs), panning gold, rafting, swimming, enjoying the land, and 
collecting rocks. The people interviewed who own recreational property and are partial 
year residents stated they enjoy mountain biking, cross county skiing, swimming, hiking, 
snowmobding, hunting, fishing, four-wheel driving, dog walking, wildlife watching, 
meditating, and identifying wüdflowers. Two property owners living just outside the 
study area enjoy riding horses, hunting, hiking, cross county skiing, driving up 
Minnehaha Creek, wildlife watching and binding.
Most of the activities people enjoy appear to be fairly low impact and are recreational 
based. Most people seem to enjoy activities which provide either some form of exercise 
or nature appreciation. Members of only two resident households engage in motorized 
recreation with the remaining fifteen households preferring non-mechanized recreation. 
In general, it seems the majority of the resident population holds a high regard for the 
land and water in the watershed and carry a personal appreciation for the land into their 
recreational pursuits.
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TABLE 5-1
RESIDENT ACTIVITIES IN
THE UPPER TENMILE WATERSHED
ACTIVITY
(n=17)
FIRST 
RESPONSE 
No. (%)
SECOND 
RESPONSE 
No. (%)
THIRD 
RESPONSE 
No. (%)
TOTAL
HOUSEHOLDS
RESPONDING
No. (%)
Hike and walk 6 (35%) 5 (299&) 1 0 % ) 12 (71%)
Hunt 3 (18%) 1 (6%) 2 (12<%) 6(35%)
Work on property 2 (12%) 2 (12<%)
Just live 2 (12%) 2(121%)
Snowmobile l ^ ^ o 1(6%)
Garden 1 (6%) 1 0 % )
Four-wheel drive 1 (6%) 1(6%)
Cut wood 1 (6%) 2 (12%) 3 (181%)
Ride bicycles 1(6%) 3 (185&) 4 C241%)
Ski 1(6%) 2 (121&) 3 (181%)
Sled 1 (6%) 1 (6%)
Fish 1 (6%) 1 (6%)
Camp 1 (6%) 1 (6%)
Identify plants 1 (6%) 1 (6%)
Watch wildlife 1(6%) 1 (6%)
Metal detecting 1(6%) 1 (6%)
No response 5 (291%) 5(29%) 10 (59%)
TOTAL HOUSEHOLDS 17 17 17 -
5.2.5 Question 5
Are you comfortable with the current way other people are able to use the area? 
If yes, why? If no, why not?
Two households (12%) responded "yes"; one explaining "as long as they are within 
the law" and the other stating "nothing has upset us yet". Five of the seventeen 
households interviewed (29%) were somewhat ambiguous in their responses, first 
indicating they were comfortable with watershed use by others, but then suggesting
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concerns. Ten of the seventeen households interviewed (59%) responded "no" to the 
question, and described why they were not comfortable with watershed use by others.
Table 5-2 summarizes the first, second and third responses given by people NOT 
comfortable with others’ use of the watershed. The principal concerns most repeated 
include: snowmobile use, dewatering sections of streams by the City of Helena to provide 
water to town, and the impacts caused from hardrock mines.
Snowmobile Use
Snowmobile use was a concern 47 % of the people surveyed. Snowmobiles often have 
interactions with wildlife, could potentially degrade water quality from spilled fuel and 
oil, and pose safety concerns to watershed residents. Many of the residents shared 
similar concerns: "I don’t like snowmobiles coming through town, they’re loud and they 
drive too fast" and "they are dangerous for kids". One of the most repeated statements 
was "I wish people would respect private property, [snowmobilers] throw out a lot of 
litter and run their snowmobiles on private ground". Montana law prohibits snowmobile 
operation on county roads, and many residents were concerned about snowmobile use on 
Rimini Road. "Snowmobilers ought to be shot, they unload at parking area below and 
race up the [Rimini] road". "They parked trucks and snowmobiles in the driveway, we 
called the sheriff and he left his card on the truck windshield and it hasn’t been a 
problem since". Some want to see more law enforcement, "as many people that 
snowmobile up here, I never saw a sheriff in the winter".
One recreational property owner commented on snowmobile use and potential threats 
to water quality. "One day on Thanksgiving weekend, we counted 45 trucks with 
snowmobile trailers. With at least two machines per trailer, that’s over 100 
snowmobiles-it’s too many! They park their trucks at the Tenmile intake[ the city water 
intake at Rimini], because there is no where else to park. I ’ve seen them dumping stuff 
on the ground there. They ride on the county road, which is not legal and speed. There 
are no facilities for snowmobiles, they ride on private property, create air pollution, and 
are impacting the enjoyment of home owners and residents. I ’m also concerned about 
the engine emissions."
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TABLE 5-2
RESIDENT CONCERNS ABOUT WATERSHED USE BY OTHERS
IN THE UPPER TENMILE WATERSHED
RESIDENT CONCERN 
(n=17)
FIRST 
RESPONSE 
No. (%)
SECOND 
RESPONSE 
No. (%)
THIRD
RESPONSE
No. (%)
TOTAL 
HOUSEHOLDS 
RESPONDING 
No. (%)
Snowmobile use 7 (41%) I (6%) 8 0^% )
De watering streams for City Water 
Use
1 (69&) 3 (185&) 2 (129&) 6 05% )
Impact from Hardrock Mines 3(18%) 3(18%) 6 05%)
Condition of Rimini Road 1 (6%) 3 08%) 4 04%)
Home Development and Septic System 
Installation
1 (6%) I (6%) 2(12%) 4 04%)
Lack of Land Appreciation I (6%) 1 (6%) 2 (12%)
Potential Timber Harvest 1 (6%) 1 (6%)
Wildlife Habitat and Hunting 
Pressures
1 (6%) 1(6%)
Law Enforcement Wanted 1 (6%)
Four-wheel Drive Vehicles 1 (6%) 1#% )
Littering 1 (6%) 1(6%^
Lack of Fire Protection 1(6%) 1(6%)
No Response 2 (12%) 5C#% ) 8 (47%)
TOTAL HOUSEHOLDS 17 (100%) 17 (100%) 17 (100%)
Dewatering Streams for City Water Use
Dewatering sections of four streams by the City of Helena to provide water to town 
concerned 35 % of the residents. Portions of Tenmile Creek, Beaver Creek, Minnehaha 
Creek, Moose Creek are dewatered within the city’s legal water right during summer low 
flows to provide water to the treatment plant for town use. Residents simultaneously 
showed great concern about the fish and other life within or near the stream effected by 
dewatering. Residents concerns can be summarized with these statements: "the city is 
taking all our water and it disturbs me that the creek is dewatered" ; and "just knowing
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that the fish are living in the creek is more important than using it".
The problems of dewatering are discussed more thoroughly in the next survey 
question (number six), which addresses the issues and concerns specifically dealing with 
water use and management.
Impacts from Hardrock Mines
Mining activities concern 35 % of the watershed’s residents. Primarily people seemed 
concerned with the mines degrading water quabty and defacing the land. Government 
agency efforts to reclaim abandoned mines received the following criticism, "they did a 
poor job of reclamation, the hülslope reclamation in town still drains water straight into 
the creek—different colors of water come out of a pipe and right into the stream". Many 
people were also disturbed about recent disturbances at the historic mines and at Pegasus’ 
Basin Mine. "Somebody is making the water in the creek turn red with minerals". "The 
Pegasus Mine is a problem; they can tear down the mountain if they want to". "Those 
miners are going to mess things up". "They used one mine dump for road fill after the 
[1981] flood; that seems kind of siUy". One recreational property owner responded with 
this concern: "I’ve seen people unplugging an adit. One guy moved boards out of an 
adit, and released a slug of bad water".
Condition of Rimini Road
Twenty-four percent (24%) of the residents interviewed showed concern regarding 
the condition of Rimini Road. "The road is bad, the traffic, the dust and I ’m concerned 
about the logging trucks". "The road is in bad shape, and they should fill the holes and 
pave it". "People oil the road in front of their houses, only 5-10 feet in front of the 
creek"; and "littering is a problem on the road".
Home Development and Septic System Installation
Recent new home development and new septic system installations concern 24% of 
the residents interviewed. They feel the county has been inconsistent when permitting 
septic systems. "People are not meeting the requirements, they are not getting [the
59
required septic] permits and I am concerned about the pollution caused from households 
[upstream] in Rimini", "People buying cabins assume they have the right to year-round 
living, but their drain field is supposed to be 100 feet from the creek. Many places can’t 
meet that rule, so they apply for and get a variance. The county government should 
grandfather-in the people who live here, but when new people come in and ask for 
certain conditions, there should be no variances. Besides the floodplain maps are an 
atrocity. There is no map coverage for certain regions of the creek. There is not a 
consistent set of regulations or enforcement. The government didn’t approach [the 
permitting of our septic] professionally, and they show favoritism. How do some people 
getting permits? They don’t even apply for a variance! ".
Another person commented, "the floodplain extends 150-200 feet, and you can’t put 
a septic system in for some of these houses." The irony of the situation for one 
individual was described this way, "most of the land around Rimini is owned by mining 
companies, which issue a title but retain the mineral rights. They have the right to come 
in and mine, but then some other people can’t even put in a septic tank!". And anxiety 
exists about future development, "One man is buying up old [mining] claims; he cuts the 
trees, and then builds cabins". A recreational property owner sees the septic issue the 
same way; "a lot of cabins are going in right on the creek, and there seems to be more 
purchase of land-people put in ugly trailers, and even new cabins right on the creek. 
I ’d like to see a set back requirement of a minimum of 100 feet". One resident claimed 
"I’m tickled pink when people can use this [watershed] for recreation, instead of building 
homes". There is also a stated concern about the loss of wildlife habitat due to new 
home construction: "I am concerned about the loss of habitat from home building".
Lack of Land Appreciation
Twelve percent (12%) of the residents interviewed are disturbed that others don’t 
seem to appreciate the land, and there is a general lack of care for public land in the 
watershed. "People should be able to use the area, but should take care of it. People 
can use campgrounds, and use the area to snowmobile, but it doesn’t seem like people 
appreciate it". This sentiment was repeated by another resident who stated: "there is a
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lot of take and no give—no giving something back to the land. People come to take a 
Christmas tree, collect firewood, and assume it is an infinite resource. People litter, 
throw out beer cans, cut trees along the road and speed. There is no basic courtesy; they 
act like it’s all theirs. People think, I am just doing it this once, but if you sit up here 
watching it every day, it adds up".
Timber Harvest and Wood Cutting
One household (6%) interviewed was not happy about potential timber harvests and 
people cutting wood. They responded, "the clearcut above Rimini is ugly", and "I hate 
the loggers because like the trees". Additional concerns about logging on private land 
have been made by residents, but were mentioned outside their three main concerns.
Wildlife Habitat and Hunting
One household (6%) was very concerned over hunting pressure and wildlife 
management in the watershed. "I’m not happy about the hunting, there are too few deer. 
Where is the game warden? The Forest Service should enforce the hunting laws. People 
are poaching by flashlights. The Fish, Wildhfe and Parks people are not involved either. 
There are hundreds and hundreds of hunters and they hunt with spotlights. The wildlife 
belongs to every American, not just the one hunter who wants to destroy it. The USFS 
should enforce the hunting laws, and they should pass some laws with teeth. There is 
poaching by flashlights, and the government workers don’t even come up here, they just 
collect their paychecks. " Other homeowners also acknowledged they have observed road 
hunting and feel sure poaching exists in the watershed.
Law Enforcement Wanted
Law enforcement issues came up specifically in regards to enforcing laws pertaining 
to snowmobile use, and for one household (6%) law enforcement for general protection 
was a concern. "I would bke to see a little more law enforcement, especially around the 
campground. It might be nice to see a sheriff up here [Rimini] more often. I ’m 
concerned about theft".
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Four Wheel Drive Vehicles
One household (6%) expressed concerns about four wheel drive vehicles. The main 
concerns were speeding through town which poses a safety hazard, and from the dust 
generated due to speeds too high for the area.
Littering
Littering along Rimini Road was a concern of one household (6%). Most litter was 
observed along the road and was often attributed to snowmobilers and hunters and other 
visitors who do not reside in the drainage.
Lack of Fire Protection
The lack of protection against fire was in the top three concerns of one household 
(6%), but was also concern of several residents beyond their top three responses. People 
are most concerned about the lack of fire hydrants, especially since a piped water supply 
exists in Rimini and runs down the valley to the treatment plant. People would like to 
see a fire hydrant located every few miles on the city water supply line for emergency 
use due to fire. The nearest volunteer fire department is at Baxendale, located roughly 
fifteen mdes from Rimini.
Concluding Remarks
Two out of three of the major concerns regarding watershed use prioritize water 
quality and supply issues. Recreational snowmobile use concerns 47% of the residents 
and has been a long time problem in the watershed. Very little positive communication 
exists between residents, land management agencies, and snowmobile riders and services 
such as parking areas do not appear to be adequate for the numbers of riders visiting the 
area. Dewatering of streams by the city (35 %) and pollution from mines (35 %) identify 
the concerns of residents regarding water quality and supply.
S. 2.6 Question 6
Do you have any concerns about your water? The drinking water source above, 
or other. Be specific, define which water.
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One household of the seventeen households interviewed (6%) had no concern about 
their water. Sixteen of the seventeen households (94%) have some concern about their 
drinking water supply or other water problems. Many of the concerns expressed in 
Question 5 were repeated in responses to Question 6. Table 5-3 shows the resident’s 
main three concerns about water; again, the first, second and third responses offered 
during questioning are placed in that order.
Stream Dewatering and Ecology
Seventy-six percent (76%) of the people responding to this question have concerns 
about stream dewatering and are concerned about threatened riparian habitat, fish kills 
and negative impacts to the aquatic communities. "I’m concerned about the watershed, 
it’s condition, it’s ability to hold and shed water, and how Helena’s water supply effects 
it". "I object to the city taking so much water out of the creek, it began when they put 
in the [Tenmile Water] treatment plant". "There was always water in the creek year- 
round in Rimini". "I’m concerned about having the creek depleted every year, they 
should maintain streamflow year-round". "The city removes all the water from Beaver 
Creek too". "The city promised water to Rimini residents; now they are taking all the 
water in the creek. They should leave enough for the fish and wildlife". "We have a 
play area and a beach for kids, and I hate seeing all the water taken from the creek. It 
gets stagnant, because people are watering their lawn in town".
Residents are distressed about threats to the aquatic ecology in the stream, and the 
loss of riparian habitat due to dewatering. "There are dead fish floating at the intake. 
We watch the guy [city employee] close off the weir. I swear they use caulking cement 
to make sure they get it tight enough so they can get every drop. Then the pools start 
to shrink. At first you can see the fish in there, and then we watch the fish die as the 
pools keep shrinking". Other residents use buckets to move fish from shrinking pools 
to sections of the creek with water, but admit "that’s not a long term solution to keeping 
fish in the stream".
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TABLE 5-3
RESIDENT CONCERNS ABOUT WATER IN
THE UPPER TENMILE WATERSHED
RESIDENT CONCERN 
(n = 17)
FIRST 
RESPONSE 
No. (%)
SECOND 
RESPONSE 
No. (%)
THIRD 
RESPONSE 
No, (%)
TOTAL
HOUSEHOLDS
RESPONDING
No. (%)
Stream Dewatering and Ecology 3 (18%) 5C#% ) 13 (76%)
Drinking Water Supply 3 (18%) 7 (41%) 10 (59%)
Pollution from Mines 5(29%) 1 (6%) 6C#% )
Septic systems 2 (12%) 1 (6%) 2 02%) 5(29%)
Fire Hazard 1 (6%) 1 (6%) 1 (65%) 3 08%)
Timber Harvest 2 02%) 2 02%)
Rimini Road 1 (6%) 1(6%) 2 02%)
Water rights 1(6%) 1 (6%)
No response 1 (69&) 3 (185%) 5 (29%)
TOTAL HOUSEHOLDS 17 17 17
Drinking Water Supply
Ten households (59%) responded that having a good quality drinking water source 
was of great importance to them. ’T’d like to see a drinking water supply for Rimini". 
"They [the government] talked about a treatment plant for Rimini, where they would pay 
for the first two years and then we would take it over after that". "The government held 
town meetings, said they’d do something [to supply good water to Rimini]. It fell 
through. Now they’ve allowed three new septic tanks upstream". "I wonder if the City 
is segregating us [Rimini] by not providing a safe water source. They take the water and 
don’t leave us any."
People living north of the study area, near the treatment plant, talked about their 
difficulties in locating an adequate groundwater supply. "We had a hard time getting a 
[groundwater] supply in the lower basin. There is only 5-10 feet of water in a 40 foot 
gravel layer at the surface. About 20-25 people have developed wells in bedrock using 
fracture flow. The well at the old mid site [the Lower TenmUe Mine] was completed
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in bedrock and has been high in arsenic. There is also radon in wells completed in 
bedrock, but there is no standard established for radon in water yet. We use a carbon 
filter now."
Pollution from Mines
Six households (35 %) of the respondents are concerned about water pollution from 
historic mines and the Basin Creek Mine. In particular, residents showed great concern 
about an incident in the fall of 1994 when a slug of red water passed through Rimini. 
"Last fall the water became red and muddy, like clay, and went almost all the way to 
Moose Creek campground". In February, 1995 when these interviews were taking place, 
I observed reddish-brown sediment on top of the bank ice along the creek. No formal 
documentation of this event appears to be available. Referring to other years, residents 
stated "there is red water and if  s bad in the spring; every time the creek ran it turned 
red". "Fm concerned about metals and acid mine drainage, especially the stuff leaching 
into the stream." "The high water leaches metals into the stream and turns the water 
red".
People also feel the government is not doing their share. "Monitor Creek had 
problems from Pegasus [Basin Mine], but there is still activity on the Monitor Creek side 
of the divide". "The mines are spewing bad water, people should be fined for 
everyday", "Reclamation work is being done, but it’s blown out [referring to the 
Tenmile Mine] and they are spending a lot of money".
The residents also showed concern about groundwater water quality in the area. 
Some water quality samples collected from resident weUs show elevated concentrations 
of trace metals due to mine wastes upstream (State of Montana, DHES, 1994). "The 
water that flows underground is also contaminated; we can’t treat our household water 
because we’d be changing filters all the time." "The well water is not good, and there 
is no other option for groundwater". One partial-year resident claimed "you can taste 
the iron and the metals in the water, so we bring our water from town to drink".
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Septic Systems
People expressed concerns about septic systems in five households (29%). Two 
factors, distance to creek, and depth to groundwater make it difficult to obtain a permit 
to install a septic system in the upper Tenmile basin near Rimini. "We can’t put in a 
septic tank, because of the laws. We have an incinerator toilet in the house, but we only 
use it during emergencies. The outhouse is our primary family means". "We went 
through the permit process, but if people have newer tanks, they were probably dug in 
the dark of the night."
People living downstream of others say, "I’m concerned about [septic] waste from 
upstream", and "I’m concerned about potential nitrate contamination problems because 
some of the old septics leave a scum on the ground". One recreational property owner 
said, "we are concerned about bacterial contamination, we don’t know the location of our 
septic tank, and the old drain pipe near our house flows when it rains upstream of us".
Fire Hazard
Three households (18%) described fire hazards as a water concern and their ability 
to put out wildfires. "I am worried about fire, and would like to be able to use the water 
in the pipeline [water supply line to the treatment plant] for emergency purposes. 
Perhaps a fire hydrant every two to three miles". "I’d Rke to have a hydrant for fire 
protection and emergency purposes."
Timber Harvest
Two households (12%) commented on their concerns about timber harvest in the 
watershed. "I’m worried about the impacts from potential logging". Timber harvest in 
the upper watershed is also one of the main concerns of the Water Quality District and 
Treatment Plant operators because of the potential for increased sedimentation. Twenty- 
five percent (20%) of the land in the watershed is private, and a large amount lies along 
Tenmile Creek and its tributaries above the City water intakes. Sediment production 
which usually accompanies timber harvest operations could have adverse impacts on the 
water treatment plant operations and equipment.
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Rimini Road
Comments made by two households (12%) spoke about the impacts from Rimini Road 
to Tenmile Creek. Roads along the creeks transport sediment to the stream system and 
are another concern of the Water Quality Protection District. "I see a lot of pollutants 
and sediment, and I ’m concerned about increased traffic and maintaining and enhancing 
riparian habitat that would protect the stream".
Water Rights
As mentioned earlier, water rights for the Tenmile drainage are currently in the 
Decree process. One resident (12%) was angered by notification she received from the 
State of Montana. "I just received a new water rights report and feel like the government 
says "this is the way it’s going to be", and I don’t like that". One recreational property 
owner asked poignantly "who is in control of Scott and Chessman Reservoirs?, and what 
is their plan for five, ten, twenty, and thirty years? Ignorance gets us into trouble".
Provide Watershed Education
Providing education about the watershed is a primary goal for two residents (12%) 
of the watershed. Education is seen as one solution to improving problems in the 
watershed. "People’s awareness needs to be raised about the watershed and the proper 
behavior and someone should be educating the people of Helena and those using the 
watershed that this is their drinking water".
Concluding Remarks
The three main concerns residents expressed about water include: 1) stream 
dewatering practices and consequent threats to the stream ecology (76%); 2) having a 
safe drinking water supply (59%); 3) pollution caused by the abandoned mines in the 
watershed (35 %). These expressed concerns highlight the importance of these issues to 
the entire resident population of the watershed. It is interesting to note that though the 
Rimini community is made up of a diverse population, people tend to have similar 
concerns and prioritize their concerns in a like fashion.
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5.2 .7  Q^€stion 7
Has your water been chemically tested?
Fourteen of the seventeen (82%) households interviewed responded "yes" and three 
(18%) responded "no". Ten households (59%) remembered their wells being tested, and 
could recall whether the water was "good" or not. Only two households had copies of 
laboratory reports for review. The State Superfund Program and the Abandoned Mines 
Reclamation Bureau are pursuing sampling and analysis of domestic wells to determine 
the nature and extent of contamination. In general, groundwater quality in domestic 
wells appears to vary according to the location and depth of the well. Five other 
households believe their water was of good quality; five indicated their water had 
elevated levels of E. coli bacteria, fecal coliform bacteria, arsenic, lead, copper, iron, 
cadmium, zinc, and/or calcium.
5.2.8 Question 8
Do you have a septic tank? Do you know when it was installed?
Two households (12%) answered "no" and currently use outhouses. One of these 
household could not obtain a county permit to install a septic system because their cabin 
is located too close to Tenmile Creek. The other household is applying for a variance 
from the county to install a sand filter system. Fifteen (88%) of the seventeen 
households interviewed answered "yes" to the question. Three (18%) households had 
no idea when their septic system was located. Other people were able to remember the 
date of installation as: older than 30 years, 10-15 years ago, 1972, about 1975, 1976, 
1981, 1982, 1989, cleaned in 1991. Three households reported their septics were 
installed in 1994.
5.2.9 Question 9
Is there a role you see for other people to help with all these concerns? If yes, 
who and how?
Four of the seventeen households interviewed (24%) responded "no". Thirteen of 
seventeen households (76%) responded "yes". The city of Helena and the county
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received the most votes as the parties most likely to address their concerns. 'The biggest 
player is the city. Their attitude is damn the watershed, we need the water in town". 
"The government is the problem on most of these things, they’ve got their water rights, 
which they use. The Missouri is an awfuUy big river, can’t they take some from there, 
or is that for downstream use too".
Other people believed watershed concerns could best be addressed by a collaborative 
effort between multiple and diverse interests. "It has to be a cooperative effort because 
its mixed ownership here". "The county commissioners, the USFS, and the people of 
Rimini should all be involved." "There is no organization of town people [in Rimini], 
they might not want to get involved"; but one individual commented "I’d like to be more 
involved, instream flows are important".
One recreational property owner commented, "people need to be educated that this 
is Helena’s drinking water, and what are proper activities. People are building homes 
and putting in trailers right on the creek, and four-wheel driving in and out of creek. I 
think people don’t know their impacts, and if they did, they might do things differently".
5.2.10 Question 10
Is there anyone else you think I should talk to regarding watershed issues in the 
upper Tenmile watershed?
The intent of this question was primarily to allow residents to name people they 
thought had interests in the watershed. It also helped us know whether we had the names 
of all the residents in the watershed. People usually answered this question by naming 
friends or neighbors within the study area having permanent or partial-year residency, 
or friends living just outside the study area boundary. Most of the referenced names 
were contacted and interviewed. Their responses to the interview questions generally 
repeated resident concerns about watershed use. They were not as concerned about a 
having good drinking water supply since most homes have this already.
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5.3 CONCLUDING REMARKS
Public concern lies primarily with the use and management of the basin from outside 
interests, including individuals and government agencies. Outside interests are perceived 
to have some degree of authority over the residents since management decisions are made 
without their involvement.
Watershed uses which most concern the residents are snowmobile use (47%), 
dewatering of streams by the city (35%), and pollution from mines (35%). Public 
concerns specifically regarding water issues include dewatering streams and the aquatic 
ecology (76%), having a safe drinking water supply (59%), and pollution from mines 
(35%). The fact that resident concerns were repeated for two different questions 
accentuates the level of public concern about these issues and signifies the importance of 
acknowledging local people in the identification of problems.
The Water Quality District offered the following comments to the opinion survey 
when interviewed. "The basin is a main recreational area for the citizens of Helena and 
Camp Rimini is an historic site. Fd like to see a balance where the City releases water 
into the stream to prevent fish kUls and keep the stream healthy. I would also like to see 
more involvement from Helena and Rimini citizens to conduct a large educational 
campaign, and create a working group with the various regulatory agencies involved in 
the basin’s management. A working group could include a member of the city and/or 
county commission, the Water Quality Protection District, the Conservation District, and 
others" (pers. comm., Vivian Drake, Lewis and Clark County, Water Quality Protection 
District, July, 1995).
6.0 WATERSHED CHARACTERIZATION
6.1 INTRODUCTION
Procedures for conducting watershed characterization and assessment have been in 
continuous development for decades. Methods to adequately describe watershed 
processes evolve and change as our needs to understand distinct components arise. This 
watershed characterization consists of four distinct but related assessments which evaluate 
the current biophysical conditions of the upper Tenmile Creek watershed: Mass Wasting; 
Surface Erosion; Stream Channel; and Water Quality. The level of detail and scope of 
each assessment was dependent on the informational needs defined by the Water Quality 
District. A combination of standard methods were used in this analysis and are 
referenced in each of the assessments.
The baseline information required to complete the watershed characterization, such 
as assembling data and maps can often take a month or more. Therefore, it is advisable 
to request all pertinent information in the earliest stages of the project as background 
information needs to be assembled prior to beginning the watershed assessments. 
General information required for all of the assessments includes: geologic and/or soil 
map coverage at the desired scale with descriptions of the units, covering as much of the 
watershed as possible; aerial photographs; topographic maps or preferably a slope class 
map; and ownership information.
Scientists have developed numerous procedures for describing terrain stability in 
both quantitative and more relative qualitative terms. Terrain stability in mountainous 
regions differs from prairie-hke regions, primarily due to the differences in slope 
gradient. Analyzing terrain stability is commonly segregated into assessment of mass 
wasting features and an assessment of surface erosion.
A terrain stability evaluation was prepared for the Tenmile watershed primarily due 
to two expressed concerns. First, high sediment loads in the headwaters streams have 
been described as the greatest problem faced by the Tenmile water treatment plant (pers. 
comm., Leonard Willett, Lewis and Clark County, Tenmile Creek Water Treatment 
Plant, May, 1995). High sediment loads and high turbidity in water increase abrasion
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of the Contact Adsorption Clarifiers (CACs), the coarse plastic pellet media used to 
remove particulate matter (City of Helena, no date). Higher water treatment costs could 
result if the city needed to replace plant equipment earlier that anticipated. Second, 
increased sediment loads can have negative effects on inhabitants of the aquatic 
ecosystem. Identifying areas prone to erosion could assist land managers in making 
decisions regarding specific uses within the watershed.
6.2 MASS WASTING ASSESSMENT
6.2.1 Introduction
Mass wasting is a natural watershed process that occurs to some extent in most 
forested basins. Mass wasting covers a variety of processes by which masses of earth 
material including soil, overburden or bedrock are moved downslope under the direct 
influence of gravity (State of Oregon, 1978). Mass wasting represents the spontaneous 
yielding of earth materials when gravitational force exceeds the internal strength of the 
material. It provides an important supply of earthen material to watershed systems and 
can occur consistently over time or catastrophically.
Mass wasting occurring as landslides may or may not deliver sediment directly to 
streams. Depositional material from landslides may accumulate in floodplains, alluvial 
terraces, or hillslopes without reaching the stream (WFPB, 1994). Landslide deposits 
which contact the stream can enhance particular reaches by providing woody debris and 
fine sediment which can enhance floodplain and pool development and may provide a 
source of nutrients to the stream (Calow and Petts, 1992).
However, human activities and naturally occurring landslides can result in the direct 
deposit of sediment into streams creating a situation "where a little debris is healthy; too 
much, too fast, muddies and disrupts" (Dewberry, 1995). Certain land use practices can 
aggravate erosion and mass wasting processes, creating site-specific and cumulative 
impacts. Human activities such as mining, grazing, logging and home building have 
increasingly altered the natural landscape in many western watersheds, including the 
upper Tenmile. Mass wasting assessment can be useful to identify the types of activities 
contributing to mass wasting and locations having the greatest impact to water resources.
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Mass wasting features most common in forested basins can be observed on the 
landscape through the use of aerial photographs. This assessment will identify mass 
wasting features and the corresponding natural and/or human activities. Information 
collected from reconnaissance field observations provided insight into specific landtype 
aggregates (geologic and landform groups) most susceptible to mass wasting, and the 
distinct activities most responsible. The ultimate goal is to use the information collected 
to understand the mass wasting processes acting as dominant agents of landform 
development which can be used to advance watershed planning and protection efforts.
6.2.2 Critical Questions
The purpose of this mass wasting assessment is threefold: 1) to identify locations of 
mass wasting features; 2) to determine the natural terrain characteristics associated with 
various types of mass movement; and 3) to understand the relationship between various 
land use practices and mass movement features. The assessment is designed to collect 
information to answer the following critical questions:
♦  Is there evidence of, or potential for mass wasting in the watershed?
♦ What mass wasting processes are active?
♦  Do landslides deliver sediment to stream channels and other waterways?
♦  What are the human induced land uses which contribute to or create instability?
6.2.3 Assumptions
Several assumptions underlie the approach used to evaluate mass wasting processes 
and features in the assessment. The following assumptions are based on accepted
scientific techniques currently practiced (WFPB, 1993).
1. Aerial photographs can be used to interpret and document the history of land use and 
mass movement in a watershed. Although some features may be obscured by
vegetation, most of the landslides of significant size can be observed on aerial
photographs, as can tracks of debris flows, talus and streambank failure.
2. Identification of existing mass movement features can be used to predict the 
hkelihood of future instability. Analysis of terrain characteristics and land use can
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be used to evaluate areas prone to future mass movement.
3. In most cases, the initiation or acceleration of mass movement can be attributed either 
to natural conditions or human activity.
6.2.4 Overview o f  the Approach
An overview of the approach is provided here; a more detailed description of the 
methods used in the mass wasting assessment are contained in Appendix E. The mass 
wasting assessment relies on aerial photograph interpretation for the initial inventory of 
mass wasting features on the landscape augmented by review of existing topographic and 
geologic maps and field observations. The mass wasting assessment follows four steps:
a. Develop a preliminary list of anticipated mass wasting features;
b. Conduct a landslide inventory using aerial photographs;
c. Use Mass Wasting Inventory Worksheet to record features;
d. Verify observations in the field and produce a location map;
6.2.5 Products
The final products of the mass wasting assessment include a watershed base map 
depicting the location of mass wasting features in the study area, and a summary table 
describing pertinent information about each mapped mass wasting features. A 
Geographic Information System (GIS) is useful for plotting mass wasting features and to 
key locations to a summary table holding information about each feature. The Mass 
Wasting Inventory Worksheet identifies each landslide, describes landslide process and 
type, terrain and associated lithology, whether or not sediment is delivered to streams, 
and any land use activities associated with the mass wasting features.
6.2.6 Results o f  the Mass Wasting Assessment
Aerial photographs obtained from the Helena National Forest office in Helena were 
used to conduct an office-based inventory of mass wasting features. The color aerial 
photographs used were taken in 1988, have a 9x9" format, and an approximate scale of
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1 inch to one-half mile. Pairs of photographs were analyzed using stereo glasses. The 
locations of mass wasting features were transferred onto a 1:24,000 topographic 
basemap. Mass wasting features most expected in the upper Tenmile watershed include 
debris avalanches, debris torrents, talus, streambank failure and gullies.
The landslide locations were plotted on basemaps and transferred to a GIS using a 
digitizing tablet for further analysis and storage. Landslides identified in the mass 
wasting assessment are mapped on Figure 11, and are sequentially numbered to 
correspond to the descriptive information presented in the Mass Wasting Inventory 
Worksheet, Table 6-1.
The plotted landslide locations and descriptions in the Mass Wasting Worksheets were 
used to verify observations in the field. Ninety percent of the landslides identified in the 
aerial photo survey were observed during field verification. The necessary corrections 
were made to the basemaps and the worksheets in the field and reworked in the office.
Landslides in the upper Tenmile watershed originate from natural processes and as 
a result of human activity. Talus is the dominant naturally occurring landslide. The 
remaining landslides in the watershed occur as a result of human activity primarily from 
disturbances which remove the vegetative cover exposing soil and rock. Placer and 
hardrock mining generated twenty mapped landslide features. Roads located adjacent to 
streams and crossing streams result in streambank failure, gullying and debris avalanches 
at roughly twenty mapped locations. The effects of logging on streambanks that 
appeared on the 1988 aerial photographs as eroded gullies and streambank failure had 
greatly diminished over the past six years as observed in 1995 during field verification. 
Logging resulted in debris avalanches and gullies at two locations. Public land use at the 
Moose Creek campground and Tenmile picnic area also account for streambank failure.
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TABLE 6-1
MASS WASTING INVENTORY WORKSHEET
FOR THE UPPER TENMILE WATERSHED
MAP
NUMBER
LAND­
SLIDE
TYPE
AERIAL
PHOTO
NUMBER
SEDIMENT
DELIVERY
TO
WATER?
ASSOCIATED 
LAND USE
LITHOLOGY ELEVATION
(feet)
COMMENTS
1 G/DA 188-177 Y Mine
disturbance
Granitic 
glacial till
7400-7200' Headwaters 
Banner Ck. 
abv. Scott 
Reservoir
2 DT/SF 188-179 Y Placer mine Granitic 
glacial till
6840-6800’ SE SE S13
3 DA 188-218 Y Mine
disturbance
Granitic 
glacial till
7400-7040’ Headwaters 
Banner Ck. 
tributary
4 G/DA 188-181 Y Logging Granitic rock 6800’ Gullies formed 
in logged cuts
5 DA 188-182 Y Mine Metasedi-
mentary
rock/till
6520’ Mine dump
6 DA 188-182 Y Mine Granitic rock 6800’ Beatrice Mine'®’
7 DA/DT 188-182 Y Mine Friable loamy 
glacial till
6400-6000’ Armstrong
Mme'®’
8 T 188-182 N Natural Compact& 
friable loamy 
glacial tills
6200’ Talus
NOTES:
(A) LANDSLIDE TYPE: DA-Debris Avalanche; DT
(B) Listed as a priority mine for rehabilitation by the
Debris Torrent; T-Talus; G-GuUies; SF-Streambank Failure. 
State Abandoned Mine Bureau.
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TABLE 6-1 (CONT’D)
MASS WASTING INVENTORY WORKSHEET
FOR THE UPPER TENMILE WATERSHED
MAP
NUMBER
LAND­
SLIDE
TYPE
(A)
AERIAL
PHOTO
NUMBER
SEDIMEN
T
DELIVERY
TO
WATER?
ASSOCIATED 
LAND USE
LITHOLOGY ELEVATION
(feet)
COMMENTS
9 G/DA 188-182 Y Mine Granitic rock 6200-5650’ Mine prospect
10 SF 188-182 N Bridge
Crossing
Granitic rock 5800-5600’ Erosion from 
road
11 DA 188-182 Y Mine Granitic rock ‘5600’ Red Water
Mine'®’
12 DA/DT/G 188-214 Y Reclaimed
Mine
Granitic rock 6200-5960’ Tenmile
Mine'®’
13 DA 188-214 N Mine dump Metasedi- 
mentary rock
6440’ Mine dump
14 DA 188-214 N Mine Metasedi- 
mentary rock
6000-6400’ Mine dumps
15 T 188-214 N Flume/
natural
Granitic 
glacial till
6400-6200’ Talus
16 DA 188-214 Y Mine Granitic/ 
Metased. rock
6800’ Red Mountain 
Mine'®' |
(A) LANDSLIDE TYPE: DA-Debris Avalanche; DT-Debris Torrent; T-Talus; G-Gullies; SF-Streambank Failure.
(B) Listed as a priority mine for rehabilitation by the State Abandoned Mine Bureau.
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TABLE 6-1 (CONT'D)
MASS WASTING INVENTORY WORKSHEET
FOR THE UPPER TENMILE WATERSHED
MAP
NUMBER
LAND­
SLIDE 
TYPE (A)
AERIAL
PHOTO
NUMBER
SEDIMENT
DELIVERY
TO
WATER?
ASSOCIATED 
LAND USE
LITHOLOGY ELEVATION
(feet)
COMMENTS
17 T 188-214 N Talus Metasedi-
mentary
rock
6600-6400’ Talus slopes
18 SF 188-214 Y placer mine & 
stream ford
Granitic rock 6000’ Driving 
across stream
19 DA 188-214 N Mine Metasedi-
mentary
rock/till
6520’ Mine dump
20 DA 188-182 Y Road Alluvial
granitics
5360’ Erosion into 
City intake
21 DA 188-182 Y Reclaimed
mine
Friable 
loamy 
gl. till
5600-5200' Lee Mine 
reclaimed
22 DA 188-182 N Mine dump Granitic rock 5800-5400’ Reclaimed
mine
23 DA 188-214 Y Mine Gremitic rock 6200’ Upper Valley 
Forge
24 DA 188-213 Y Mine Granitic rock 6000’ Valley Forge/ 
Susie'®’
NOTES:
(A) LANDSLIDE TYPE: DA-Debris Avalanche; DT-Debris Torrent; T-Talus; G-Gullies; SF-Streambank Failure.
(B) Listed as a priority mine for rehabilitation by the State Abandoned Mine Bureau.
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TABLE 6-1 (CONT’D)
MASS WASTING INVENTORY WORKSHEET
FOR THE UPPER TENMILE WATERSHED
MAP
NUMBER
LAND­
SLIDE
TYPE
(A)
AERIAL
PHOTO
NUMBER
SEDIMENT
DELIVERY
TO
WATER?
ASSOCIATED 
LAND USE
LITHOLOGY ELEVATION
(feet)
COMMENTS
25 SF/G 188-185 Y Logging Friable loamy 
glac. till
5800-5400’ Erosion
26 SF 188-213 Y USFS
Campground
Alluvium 4840’ Impacts from 
campers
27 SF/DA 188-210 N Bridge
crossing
Alluvium 4880’ Road along 
creek
28 SF 188-210 Y Grazing Alluvium 47404660’ No riparian 
vegetation
(A) LANDSLIDE TYPE: DA-Debris Avalanche; DT-Debris Torrent; T-Talus; G-Gullies; SF-Streambank Failure.
(B) Listed as a priority mine for rehabilitation by the State Abandoned Mine Bureau.
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Analysts often organize mass wasting features into groupings which reflect predictable 
and repeatable patterns of the site potential. Groups may share similar parent material, 
landform and/or slope regimes. Mass wasting groups can be developed by asking the 
critical question: What are the geologic and landform units which tend to be prone to 
similar landslide types?
The Helena National Forest has developed slope gradient maps for the upper Tenmile 
watershed by digitizing topographic information from U.S. Geological Survey maps. 
Figure 12 shows topographic data grouped according to four slope classes using a 
Geographic Information System.
The breakdown of slope categories in the upper Tenmile watershed ranges from 0- 
10%, 10-29%, 29-60% and greater than 60% (Figure 12). Roughly 10,200 acres (39%) 
are covered by slopes ranging from 0 to 10 percent and are primarily found in the valley 
bottoms forming floodplains and terraces and in high meadows comprised of glacial tills. 
Slopes ranging from 10 to 30 percent cover about 8,700 acres (34%) and are comprised 
of basalt, granitics, and some metasediments. Slopes of 30-60 percent cover roughly 
3,000 acres (12%) and occur primarily as granitic glaciated slopes, and granitic mountain 
slopes and ridges. Slopes greater than 60 percent cover roughly 4,000 acres (15%); and 
are comprised of granitic glacial trough walls and glaciated slopes, metasedimentary 
cirque basins and trough walls.
Groupings were attempted for mass wasting features in the upper Tenmile watershed 
to determine whether certain areas were prone to similar landslides. Analysis showed 
that little correlation exists between landslide type, geology, and slope. Therefore, no 
mass wasting groups were delineated. Terrain not influenced by human activity tends 
to be relatively stable with the exception of talus. The vast majority of mass wasting 
features are the result of human activity, mining in particular, with little or no correlation 
between landslide type, geology, and slope.
The correlation which exists between land use and geologic units show granitic rocks, 
which contain the highest concentrations of valuable mineral ore, contain twelve mass 
wasting features primarily due to mining disturbances. Metasedimentary rock and till 
units contain seven landslides, also primarily due to disturbance as a result of mining.
SLOPE CATEGORIES AND MASS WASTING UNITS
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Mass wasting in glacial tÜl occurred at eight locations from mining disturbance, at 
one location from logging, and at one location from the city aqueduct. Mass wasting 
along streams occurred at multiple locations as a result of road construction and 
maintenance, stream crossings and/or recreational use.
6.3 SURFACE EROSION ASSESSMENT
6,3,1 Introduction
The surface erosion assessment evaluates erosion from two sources: natural sediment 
contributed from hillslopes; and surface erosion resulting from human activities. The 
standard methods used in this assessment are taken from the Washington Forest Practice 
Board (WFPB, 1993), the State of Oregon (1978), and the U.S. Department of 
Agriculture (1981). Useful information on assessing nonpoint source pollution can also 
be found in the work of Lull (1990) and Lull and others (1995).
Erosion is the process of dislodgement and transport of soil particles from the surface 
by water and wind (Brooks and others, 1991). Upland watersheds can be strongly 
affected by surface erosion which is most often visible on the landscape as gully and 
sheet erosion. Any activity, natural or human-induced, that strips the soil of its 
protective duff layer and/or exposes the bare mineral surface may result in soil erosion. 
Surface erosion also occurs on compacted surfaces where the capacity of the soil to 
quickly absorb free water is diminished. Surface compaction results in channelized 
surface flows capable of transporting sediment (State of Oregon, 1978).
The problems of erosion and sedimentation are critical to streams in many of 
Montana’s watersheds. Sediment from all types of terrain can cause serious problems 
including the loss of fish spawning and rearing areas, turbidity interference with fishing, 
increased treatment costs for municipal and industrial water supplies, increased dredging 
costs, and flooding due to reduced channel capacity (State of Oregon, 1978). Erosion 
and sedimentation are a significant cause of nonpoint source pollution in streams in 
Montana.
The operators of the Tenmile water treatment plant identified high sediment 
concentrations and turbidity as their number one water quality concern. Spring runoff
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carries the highest concentrations of suspended sediment causing excess abrasion of the 
plastic media used in the water treatment process . The plant supervisor expressed the 
need to identify and reduce sources of sediment where possible above the city water 
intakes (pers. comm., Leonard Willett, Lewis and Clark County Tenmile Creek Water 
Treatment Plant, May, 1995).
6.3.2 Surface Erosion from Hillslopes
This portion of the assessment evaluates the surface erosion on hillslopes. One of the 
objectives for the surface erosion assessment was to develop a qualitative rating to predict 
soil erodibUity for the upper Tenmile watershed. Based upon a combination of standard 
methods, the analysis describes an erosion potential for various landtypes within the 
Tenmile basin using a qualitative rating of low, moderate or high. Detailed procedures 
for conducting the surface erosion assessment are contained in Appendix F.
6.3.2.1 Critical Questions
The objective of the surface erosion assessment is to determine a qualitative erosion 
potential, high, medium or low, for the various terrain types and identify critical areas 
most sensitive to further disturbance. This assessment addresses these questions:
♦  What is the hillslope erosion potential?
♦  Is sediment delivered to the streams?
♦  What areas are most sensitive to further disturbance?
♦  Where is natural surface erosion the dominant process?
6.3.2.2 Assumptions
Each watershed is made-up of a unique mosaic of landtypes and terrains. The erosion 
potential of various landtypes can be determined if we accept three basic assumptions 
(State of Oregon, 1978):
1. Different parts of the basin landscape have different inherent rates of surface erosion. 
Some soils are composed of easily detached material that is mobilized with minimal 
disturbance. Other soils require considerable disturbance or compaction to cause soil
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particles to be detached and displaced.
2. The slope gradient of the soil or rock material affects how easily it is eroded and 
transported. For example, a steep slope is more likely to erode than the same soil 
on a gentle slope because of the effects of gravity.
3. The proximity of the stream to eroded material can be determined as a delivery 
efficiency.
6.3.2.3 Overview of the Approach
An overview of the hillslope erosion assessment involves the following steps:
a. Perform an initial screening for terrain stability characteristics to identify the main 
factors influencing erosion;
b. Evaluate terrain types using slope gradient and erosion factors and delineate units 
and assign a surface erosion potential rating to each unit;
c. Spatially display erosion potential ratings using a GIS;
d. Validate erosion potential units with field observation of mapped delineated units;
e. Estimate of the average natural sediment rate for landtype aggregates within the 
watershed.
6.3.2.5 Products
The final product of the surface erosion assessment includes a georeferenced coverage 
depicting the surface erosion potential ratings for the watershed. Summary tables in 
Appendix F and in this chapter contain information pertinent to the erosion potential 
evaluation and describe surface erosion potential ratings. Tabulated values which 
estimate average natural sediment rate for the watershed are also presented.
6.3.3 Results o f  Erosion from Hillslopes Assessment
The initial screening of terrain stability characteristics are influenced by precipitation 
duration and frequency, percent vegetative cover, parent material slope gradient, degree 
of compaction, and landform type. In the upper Tenmile, terrain stability appears to be 
defined primarily by landform type, parent material/geology, and slope gradient.
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Two factors can be used to characterize surface erosion potential. The Sediment 
Potential Index (SPI) is derived from values assigned to slope gradient and a geologic 
erosion factor; and the Sediment Delivery Efficiency (SDE) combines slope gradient with 
proximity to stream channels, A matrix in Appendix F employs these factors to assign 
a surface erosion potential rating to the various landtype aggregates.
Figure 13 presents the mapped erosion potential ratings for each landtype aggregate. 
Table 6-2 shows the surface erosion potential ratings for landtype aggregates in the upper 
Tenmile watershed. The total area of each unit in the watershed was calculated using the 
GIS. The area distribution follows: 9,765 acres (38%) received a "low" rating; 9662 
acres (37%) received a "moderate" rating; and 6,579 acres (25%) received a "high" 
rating, for a total of 26,006 acres.
Surface erosion potential ratings were validated in the field by visual observation. 
The sites were assessed by visually comparing the various landtype ratings between the 
different observation points. Sediment delivery to streams was also verified visually. 
Ten sites at landtype aggregates adjacent to perennial waterways were visited to compare 
predicted mapped ratings with on-site conditions. The predicted erosion potential ratings 
appeared to be consistent with on-site conditions using visual observation.
Erosion potential ratings were also validated using the GIS by comparing the number 
of mass wasting features in each surface erosion unit. Information from Figure 13 shows 
one mass wasting feature present in the erosion potential unit, "low"; four mass wasting 
features in the "moderate" unit; and 13 mass wasting features in the sediment potential 
unit defined "high".
The majority of the surface erosion features occur in the highest erosion potential 
unit. These totals show that the areas rated as "high" are more sensitive to erosion than 
areas with a "moderate" or "low" rating. The map presented in Figure 13 provides a 
"user friendly" tool by which to evaluate the watershed for various uses.
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TABLE 6-2
SURFACE EROSION POTENTIAL RATINGS FOR LANDTYPE AGGREGATES
IN THE UPPER TENMILE WATERSHED
AGGREGATE DESCRIPTION 
Geology/Landform
SURFACE
EROSION
POTENTIAL
RATING
2 Basaltic Rock/Mountain Slopes & Ridges Low
3 Metasedimentaiy Rock/Mountain Slopes & Ridges Low
5 Mixed Colluvial Deposits Moderate
6 Mixed LandsEde Moderate
7 Mixed Geo logy/Mountain Ridges&Alpine Meadow Low
10 Granitic Rock/Mountain Slopes & Ridges Moderate
11 Granitic Rock/Rolling Uplands High
20 Metasedimentary & Basaltic Rock/Glacial Trough Walls High
21 Metasedimentary Rock/Cirque Basms Moderate
22 Granitic Rock/Glaciated Mountain Slopes Moderate
23 Granitic Rock/Glacial Trough Walls High
24 Granitic Glacial Till/Moraines Low
25 Compact Loamy Glacial Till/Moraines Low
27 Friable Loamy Glacial Till/Moraines Moderate
28 Metasedimentary Rock & Till/Glaciated Mountain Slopes Low
29 Alluvial(Borolls)/ Floodplains & Terraces High
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The average natural sediment rate (ANSR) was estimated for landtype aggregates 
within the upper Tenmile watershed. Sediment estimates provide information about the 
contribution of sediment from a specific landtype with respect its total area. High 
sediment yields reflect a more highly developed channel system (Brooks and others, 
1991). The upper Tenmile watershed geology, comprised primarily of basaltic, granitic, 
and metasedimentary rock weather similarly. Table 6-3 presents estimates for the 
average natural sediment rate for landtype aggregates. Sediment rates for these 
predominant landtype aggregates are very close to the average ANSR for the entire upper 
Tenmile watershed, 2.0 tons/sq.mi./yr (pers. comm., Bo Stuart, Helena National Forest, 
May, 1995).
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TABLE 6-3
AVERAGE NATURAL SEDIMENT RATE ESTIMATES FOR LANDTYPE AGGREGATES 
IN THE UPPER TENMILE CREEK WATERSHED
AGGREGATE DESCRIPTION AREA ANSR Tons/acre/year
Geology /Landform (acres) (tons/acre/year)
Basaltic Rock/Mountain Slopes & 5,113.9 1.59 7,679.2
Ridges 20% 15%
Metasedimentary Rock/Mountain 405.2 1.53 607.9
Slopes & Ridges 1% 1%
Mixed Colluvial Deposits 916.6 1.73 1,558.2
4% 3%
Granitic Rock/Mountain Slopes & 833.5 2.68 2,294.3
Ridges 3% 4%
Granitic Rock/Rolling Uplands 4,068.4 3.06 12,205.2
16% 23%
Metasedimentary & Basaltic Rock/ 677.5 2.0 1,355.0
Glacial Trough Walls 3% 3%
Metasedimentary Rock/Cirque 1,867.9 1.92 3,477.9
Basins 7% 7%
Granitic Rock/Glaciated Mountain 5,296.3 2.88 14,826.5
Slopes 21% 28%
Granitic Rock/Glacial Trough Walls 1,220.0 3.51 4,270.1
5% 8%
Granitic Glacial Till/Moraines 2.710.5 0.7 1900.1
11% 4%
Compact Loamy Glacial 289.2 0.7 202.4
Till/Moraines 1% <1%
Friable Loamy Glacial Till/Moraines 521.4 0.7 365.0
2% <1%
Metasedimentaiy Rock & 1,033.1 0.7 723.2
Till/Glaciated Mountain Slopes 4% 1%
Alluvial(BoroUs)/Floodplains & 515.6 0.7 360.9
Terraces 2% <1%
TOTALS 25,469.1 1.7 51,825.9
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6,3.4 Surface Erosion from Land Use Activity
6.3.4.1 Critical Questions
The surface erosion from land use activities described in the Washington Forest 
Practices Board manual (WFPB, 1993) focuses primarily on roads, assuming that surface 
erosion occurs from nearly all roads. Roads also influence sediment delivery to the 
stream system depending on the amount and condition of road area that drains directly 
into the stream system, traffic levels, and material used for road surfacing (WFPB, 
1993). The purpose of the erosion assessment from human activity is to answer the 
following critical questions:
♦  What are the activities and/or roads which contribute to surface erosion?
♦  Is sediment delivered to the streams?
♦  Where are the roads present which contribute to the erosion potential?
♦  What road segments are sensitive to further disturbances?
6.3.4.2 Overview of the Approach
Information generated in Land Use and Management (Chapter 4) and the Mass 
Wasting Assessment (Section 6.2) will supplement this assessment of surface erosion 
from human activity. The information already presented in these sections is suitable to 
answer the critical questions and describe surface erosion due to roads and human 
activity.
A field inspection was conducted to determine whether sediment is being delivered 
to streams via roads or other activities. The inspection needs to note not only that 
erosion is occurring or has the potential to occur, but whether erosion products are likely 
or not to be delivered to a stream.
6.3.4.3 Products
The final product of this assessment is a georeferenced coverage depicting the 
locations of surface erosion due to roads, overlain onto the erosion potential display 
This map can be used to show the impacts of human activity within erosion potential 
categories.
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6.3.5 Results o f  Land Use Activity Assessment
The final product for the assessment of surface erosion from human activity is also 
contained in Figure 13. This map specifically shows the impacts from roads along 
Rimini Road and Beaver Creek Road to Chessman Reservoir. These features also are 
described in the Mass Wasting Inventory Worksheet (Section 6.2).
The surface erosion features along Rimini and Beaver Creek Roads are the result of 
human activity due to road use, construction and maintenance. Visual observation 
indicate that erosive impacts appear to arise from road grading, snow plowing, and 
culvert and bridge crossings. Road graders were active in the watershed in 1995. A 
four inch berm of soft sediment was observed on the Beaver Creek Road following 
grading this year. This sediment could easily be transported to the steam. In several 
places along Rimini Road, portions of the riparian vegetation have been completely 
removed along the road. In the lower basin, red osier dogwood communities were being 
covered with road scrapings as graders and snowplows moved dirt and snow over 
riparian plants towards Tenmile Creek.
These two roads in particular are highly susceptible to surface erosion. Much of 
Rimini road runs adjacent and parallel to Tenmile Creek and the erosion potential rating 
for most of the road is "high". The Beaver Creek road parallels the higher portions of 
Beaver Creek which has a "moderate" erosion potential rating. This road is used 
extensively for four-wheel drive recreation and for scenic driving. The Beaver Creek 
road crosses Beaver Creek several times by culvert bridges creating avenues for sediment 
to enter Beaver Creek.
The effects of increased sediment loads on aquatic organisms can be both beneficial 
and devastating. For many aquatic organisms the channel bed is a "substrate" to be used 
as a foothold, as a sire to deposit or incubate eggs, as grit for grinding food or as a 
refuge from floods (Gordon and others, 1992). Species differ in their substrate 
preferences and requirements, and the distribution of sediment sizes along a stream will 
be one of the physical habitat factors influencing the distribution of organisms. In 
general, the highest productivity and diversity of aquatic invertebrates seems to occur in 
riffle habitats with medium cobble and gravel substrate (Gordon and others, 1992).
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Stream systems evolve over time to reflect the streamflows and sediment loads that 
develop under natural conditions. Human activity in the upper Tenmile watershed has 
altered the landscape especially along certain riparian corridors resulting in increased 
sediment loads to the stream. Sediment can be carried downstream for long distances, 
given ample water volume and sufficient velocity. When sediment loads are increased 
in a stream, the water becomes more abrasive as it contacts stream banks and the 
streambed. Stream bank erosion often is increased by water carrying high sediment 
loads. In addition, erosion of the streambed, called downcutting, can remove the 
protective material making up the streambed resulting in the deepening of the stream 
channel (Callow and Petts, 1992).
Sediment also occurs as organic matter which provides a source of food for 
downstream organisms. When streamflow increases due to runoff or increased velocity 
due to channel modifications, the larger grains can become deadly projectiles. Fine silts 
and clays can clog fish gills like smog, reduce the light for photosynthesis and interfere 
with the foraging success of sight feeders (Gordon and others, 1992). Shifting 
sediments can move entire segments of the streambed, uprooting and scouring away 
benthic organisms. Heavy metals and other toxic substances which may be adsorbed 
onto sediments are transported and deposited downstream.
A prime solution to the problem of increasing sediment loads is to reduce the number 
and locations that sediment can enter streams. This objective can be accomplished by 
either decreasing the amount of sediment available for transport, through improved land- 
use practices and by establishing vegetative or structural barriers, such as improved 
riparian corridors along streambanks.
The importance of maintaining floodplains for their natural ability to remove 
sediment from water should be emphasized. Sediment settles out of water when water 
velocity slows. Settling occurs most effectively on floodplains where water velocity 
flowing over banks is reduced by plants and grasses,trapping sediment. Nutrient rich 
river sediment provides material on which new vegetation can grow. Roots of plants 
growing along the streambank prevent loose soil material from eroding back into the 
stream system and continue to stabilize sediment in an interlocking root network.
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Runoff from human induced or natural conditions can be aggravated by neglecting to 
place water bars and other water control measures. Activities which actively produce 
sediment in most watersheds can usually be controlled using Best Management Practices, 
proper drainage design, and rehabilitating riparian communities.
6.4 STREAM CHANNEL ASSESSMENT 
6.4.1. Introduction
Local, state and federal government agencies were contacted to obtain existing 
information about the hydrology of the upper Tenmile watershed. The bulk of the 
existing data came from the Helena National Forest staff scientists who have used 
Geographic Information System software to analyze diverse aspects of the watershed’s 
hydrology. The U.S. Geological Survey provided streamflow data from the gaging 
station on Tenmile Creek.
None of the agencies to date have performed standard stream channel evaluations to 
assess overall channel conditions. Therefore, the focus of data collection for this study 
centers on using established methods to evaluate existing stream channel conditions for 
selected reaches. Stream channel evaluations were completed using the procedures and 
methods described in the Draft Cumulative Watershed Effects Process for Idaho (State 
of Idaho, 1992), and the Application of the Montana Nonpoint Source Stream Reach 
Assessment in the Flathead Basin (Tralles, 1991). The following sections describe the 
critical questions, assumptions, and overview of the approach pertaining to the stream 
channel evaluations.
6.4.2 Critical questions
The primary objective of stream channel evaluation is to understand the existing 
conditions of stream channels under natural conditions and under different land uses. 
The stream channel evaluation addresses the following critical questions:
♦  What is the existing condition of selected stream reaches on different geologic
substrates in the watershed?
♦  How do the results compare between the Idaho and Montana evaluation procedures?
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6.4.3 Assumptions
It is important to recognize that streams are dynamic systems which are continuously 
transforming to accommodate changing environmental conditions as a result of natural 
actions and human interactions. The stream channel evaluations completed for this study 
were made during one visit to each selected stream location. This technique provides for 
a single "snap-shot" of stream conditions in existence in August, 1995. Long-term, 
repeated stream channel evaluation would more fuUy depict the full range of dynamic 
stream conditions a particular stream reach may undergo, thus representing a more 
realistic portrayal of the system. The following two assumptions were used to guide the 
stream channel evaluation:
1. Extensive research on stream systems show that certain physical components are 
diagnostic indicators of stream stability. Most commonly used are the criteria 
recognized by Phankuch and Rosgen (1985). The Phankuch stream stability rating 
is essentially based on the following factors: degree and occurrence of mass wasting; 
bank protection from vegetation; stream surface shading; sediment delivery; presence 
of large organic debris; bank cutting; particle packing; scouring and deposition.
2. The Idaho and Montana stream evaluation procedures, used for evaluation of the 
upper Tenmile streams, are based on Phankuch’s criteria to evaluate stream stability. 
Since the Idaho and the Montana stream evaluation procedures use similar criteria, 
the results from the two methods are comparable.
6.4.4 Overview o f  the Approach
The Idaho and Montana procedures are similar in that each method relies on trained 
field personnel to make visual observations to evaluate selected stream reaches. The 
surveyor selects the stream reach to be evaluated which represents fairly homogenous and 
representative conditions. Reach breaks occur where obvious changes in stream 
condition are detected, such as land use practices, streamflow, channel gradient, 
vegetation, valley topography and channel substrate (Tralles, 1991).
The surveyor conducts stream evaluations using field forms developed by Montana 
and Idaho for their procedures; copies of those forms are contained in Appendix G. The
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Montana Stream Reach Assessment Form was revised in April, 1995 and this latest 
version was used in the upper Tenmile study (pers. comm. Steve Tralles, Montana Water 
Quality Bureau, September, 1995).
Both the Idaho and Montana stream channel evaluations assess diagnostic criteria 
which define stream stability. Those criteria include: stream side vegetation, bank 
stability, substrate composition and particle size distribution, channel stability, in-stream 
organic debris, and a visual appraisal of water quabty. A numerical score is assigned 
to each of the criteria based on the condition of the resource. Criteria values are 
weighted depending on their relative importance and perceived influence on stream 
condition. The total of all weighted scores produces a "stream rating" for each evaluated 
stream reach.
6.4.5 Products
Hydrologie data obtained from the Helena National Forest and the U.S. Geological 
Survey are summarized in the first segment of the results section. Copies of more 
detailed database printouts are contained in Appendix G.
In the second segment of the results section, the stream channel evaluations are 
tabulated for ten locations within the study area. A "stream rating" is presented for both 
the Montana and Idaho procedures. A discussion presented in the text compares the 
results of the two procedures and offers an interpretation for instances where results 
conflict.
6.4.6 Results o f the Hydrologie Assessment
6.4.6.1 Federal Agency Data Summary
The U.S. Geological Survey operated a gaging station on Tenmile Creek above 
Moose Creek campground from 1915 to 1994, representing a continuous period-of-record 
of 70 years. The U.S.G.S. identifies the gaging station as: Tenmile Creek near Rimini, 
MT; station number 06062500. Funding for maintenance and operation of the gaging 
station was discontinued in 1994 and streamflow monitoring has since ceased.
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The gaging station is located above Moose Creek campground on Tenmile Creek in 
the lower portion of the basin. The gaging station records streamflow below the city 
water intakes on Tenmile Creek, Beaver Creek, Minnehaha Creek. A significant amount 
of water is removed by these intakes above the gaging station and therefore the 
streamflow measurements do not represent natural streamflow conditions.
The U.S.G.S. office in Helena provided a computer printout of gaging station data 
including the yearly mean discharge, and the normal monthly discharge means which are 
contained in Appendix G (pers. comm., Mel White, U.S. Geological Survey, May, 
1995). Mean monthly discharge values are tabulated in Table 6-4.
The Helena National Forest compiles hydrologie and natural resource data using a 
Geographic Information System (GIS). The hydrologie and landscape information was 
requested from the Helena National Forest which seemed pertinent to the upper Tenmile 
watershed hydrologie assessment. Helena Forest staff scientists are in the process of 
completing an intensive characterization of hydrologie conditions through an ongoing 
valley bottom inventory for the Forest (pers. comm.. Bo Stuart and Larry Laing, Helena 
National Forest, May, 1995).
The landtype aggregates developed by the Helena National Forest (Section 3.1) 
provide a template within which valley bottom and stream characteristics can be 
described. The Helena National Forest has stratified basin landscape into riparian 
aggregates (those aggregates adjacent to streams) using unique combinations of surficial 
geology and landform. Table 6-5 describes potential vegetation for riparian aggregates 
based on landtypes, field data and photographic interpretation (pers. comm., Melanie 
Scott, Helena National Forest, July, 1995).
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TABLE 6-4
MEAN MONTHLY STREAMFLOW VALUES 
FOR TENMILE CREEK NEAR RIMINI
MONTH MEAN MONTHLY 
DISCHARGE (cfs) 
(1915-1985)
October 3.20
November 2.42
December 1.83
January 1.52
February 1.38
March 2.61
April 18.42
May 85.30
June 73.61
July 12.27
August 2.59
September 2.78
The Helena National Forest staff used GIS software to analyze hydrologie components 
of the watershed including drainage density. Drainage density is calculated by dividing 
the total stream length for the basin by the catchment area. A moderately high drainage 
density of 1.6 was calculated for the upper Tenmile watershed. Drainage basins with 
high drainage density are characterized by a finely divided network of streams having 
short lengths and steep slopes. In contrast, a basin with a low drainage density is less 
strongly textured, stream lengths are longer, the valley sides flatter and the streams 
further apart (Brooks and others, 1995).
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TABLE 6-5
POTENTIAL VEGETATION FOR RIPARIAN AGGREGATES
IN THE UPPER TENMILE WATERSHED
AGGREGATE NUMBER AND DESCRIPTION 
Geology/Landform
POTENTIAL RIPARIAN VEGETATION
2 Basaltic Rock/Mountain Slopes & Ridges Exhibits a mosaic of moist to wet sites, and 
support upper mixed or lower subalpine forest.
3 Metasedimentary Rock/Mountain Slopes & 
Ridges
Support primarily upper mixed or lower 
subalpine forest.
5 Mixed Colluvial Deposits Support upper-mixed or lower subalpine forest 
of spruce, subalpine ftr, lodgepole pine and 
douglas fir.
6 Mixed landslide Support upper mixed or lower mixed forest.
7 Mixed geology/Mountain Ridges Consists of alpine meadows.
10 Granitic Rock/Mountain Slopes & Ridges Display upper mixed forest, lower subalpine 
forest, scree/boulder fields, or wet forest.
11 Granitic Rock/Rolling Uplands Supports lower mixed forest, upper mixed forest 
and mountain grassland and shrubland.
20 Metasedimentary & Basaltic Rock/Glacial 
Trough Walls
Support upper mixed or lower subalpine forest; 
forb dominated plant communities are also a 
major component.
21 Metasedimentaiy Rock/Cirque Basins May support lower or upper subalpine forest; 
where gradients level off, willow/sedge 
communities dominate.
22 Granitic Rock/Glaciated Mountain Slopes Supports lower subalpine forest.
23 Granitic Rock/Glacial Trough Walls Support upper-mixed and lower-subalpine forest.
24 Granitic Glacial Till/Moraines Support upper mixed, lower subalpine, or upper 
subalpine forest.
25 Compact Loamy Glacial TUl/Moraines Support upper mixed or lower subalpine forest.
27 Friable Loamy Glacial Till/Moraines Supports upper mixed forest, mountain 
grassland, wet forest and wet meadows.
28 Metasedimentary Rock & Till/Glaciated 
Mountain Slopes
Supports upper mixed forest.
29 Alluvial(Borolls)/Floodplains & Terraces Supports upper mixed forest, lower subalpine 
forest, and mountain grassland and shrubland.
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Drainage density values for individual riparian aggregates in the upper watershed 
were calculated using the GIS and are contained in Table 6-6 (pers. comm., Bo Stuart, 
Helena National Forest, May, 1995). The density of a stream network reflects the 
climate patterns, geology, soils, and vegetative cover of a catchment basin (Brooks and 
others, 1992).
Combining information about drainage density with the potential vegetation can 
provide clues to identify the location of functional and jurisdictional wetlands within the 
upper watershed. For example, drainage density values are high on glacial tills and 
moraines and on mixed colluvial slopes in the upper Tenmile watershed. These riparian 
aggregates display a mosaic of ground surface conditions indicative of wetlands which 
vary from generally moist to very wet to saturated soils (pers. comm., Melanie Scott, 
Helena National Forest, July, 1995). Another wetland region is the friable loamy glacial 
tüls which form moraines in Aggregate 27. A common mosaic element of this wetland 
aggregate is the presence of a series of beaver ponds and meandering channels.
The distribution of stream order within a basin also serves to demonstrate certain 
hydrologie and landscape characteristics. The natural laws of drainage basin geometry 
state that as stream order increases, the number of streams decreases, the average stream 
length decreases, catchment area decreases, and average slope decreases (Brooks and 
others, 1991),
A direct correlation also exists between stream order and primary vegetative 
production in relatively non-disturbed riverine systems. A pattern of increased 
autotrophy with greater stream order results when adequate nutrients, appropriate 
substrata for the colonization of algae and light for photosynthesis are provided (Callow 
and Petts, 1992).
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TABLE 6-6
DRAINAGE DENSITY FOR LANDTYPE AGGREGATES 
IN THE UPPER TENMILE WATERSHED
AGGREGATE NUMBER AND DESCRIPTION 
Geology / Landform
STREAM
MILES
AREA
(SQ.MI)
DRAINAGE
DENSITY
2 Basaltic Rock/Mountain Slopes & Ridges 6.0 7.99 0.75
3 Metasedimentaiy Rock/Mountain Slopes & 
Ridges
0.2 0.63 0.27
5 Mixed Colluvial Deposits 4.6 1.43 3.20
10 Granitic Rock/Mountain Slopes & Ridges 1.8 1.38 1.28
11 Granitic Rock/Rolling Uplands 4.3 6.36 0.67
20 Metasedimentaiy & Basaltic Rock/Glacial 
Trough Walls
0.7 1.06 .67
21 Metasedimentary Rock/Cirque Basins 1.1 2.92 0.36
22 Granitic Rock/Glaciated Mountain Slopes 10.3 8.28 1.24
23 Granitic Rock/Glacial Trough Walls 2.2 1.91 1.15
24 Granitic Glacial Till/Moraines 13.9 4.24 3.27
25 Compact Loamy Glacial Till/Moraines 2.3 0.45 5.05
27 Friable Loamy Glacial Till/Moraines 6.0 0.81 7.37
28 Metasedimentary Rock & Till/Glaciated 
Mountain Slopes
4.6 1.61 2.87
29 AUuvial(BoroUs)/Floodplains & Terraces 6.8 0.81 8.39
The Helena National Forest parcelled tributaries within the upper Tenmile watershed 
into stream segments using the GIS. Those stream segments are distributed according 
to the following stream orders: 40-first order streams; 12-second order streams; 2-third 
order streams; and 1-fourth order stream (pers. comm., Bo Stuart, Helena National 
Forest).
Table 6-7 presents intermittent streams miles and stream order distribution for 
riparian aggregates in the study area. Comparison of data in Tables 6-6 and 6-7 show 
that glaciated terrain produces a greater percentage of perennial streams. Colluvial and 
glacial materials exhibit the longest segments of first order streams in headwaters areas 
of the basin.
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TABLE 6-7
STREAM ORDER DISTRIBUTION FOR RIPARIAN AGGREGATES
IN THE UPPER TENMILE WATERSHED
AGGREGATE NUMBER AND 
DESCRIPTION 
Geology/Landform
Intermit-tent
(mi)
First
Order
(mi)
Second
Order
(mi)
Third
Order
(mi)
Fourth
Order
(mi)
2 Basaltic Rock/Mtn Slopes & 
Ridges
3.1 4.8 0.8 0.4
3 Metasedimentary Rock/Mtn 
Slopes & Ridges
0.1 0.1 0.1
5 Mixed Colluvial Deposits 2.2 4.6
10 Granitic Rock/Mtn Slopes & 
Ridges
1.3 1.5 0.1 0.2
11 Granitic Rock/Rolling Uplands 2.8 3.3 1.0
20 Metasedimentaiy & Basaltic 
Rock/Glacial Trough Walls
0.7 0.6 0.1
21 Metasedimentary Rock/Cirque 
Basins
0.3 1.1
22 Granitic Rock/Glaciated 
Mountain Slopes
2.1 4.6 5.0 0.6
23 Granitic Rock/Glacial Walls 0.4 0.6 1.1 0.5
24 Granitic Glacial Till/ Moraines 0.2 8.2 4.6 1.1
25 Compact Loamy Glacial Till/ 
Moraines
0.7 0.7 1.6
27 Friable Loamy Glacial Till/ 
Moraines
0.9 2.8 2.7 0.6
28 Metasedimentary Rock & Till/ 
Glaciated Mountain Slopes
2.0 4.5 0.2
29 Alluvial(Borolls)/ Floodplains 
& Terraces
0.5 0.5 1.1 1.9 3.2 
- -
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6.4.6.2 Stream Channel Evaluation
Stream channel evaluations were conducted at ten locations within the watershed on 
the main stem of Tenmile Creek and its tributaries (Figure 14). One location from each 
riparian aggregate was selected for evaluation. Riparian aggregates (described briefly 
in Table 6-5) support a unique geologic substrate, which reflect natural stream conditions 
and the effects of human activities on or near the stream differently. Stream reaches 
within the riparian aggregates were selected to evaluate the effects of human use, non-use 
and the city’s water withdraw on streams.
As described earlier, the Idaho and Montana stream channel evaluation procedures 
use similar indicator criteria to describe stream reaches by assigning a "stream rating". 
The Idaho procedure assesses channel bottom and stream bank criteria to produce a 
numerical score which represents a "channel stability index" (CSI) for stream channels. 
A "low" CSI rating indicates a stable channel; the least stable channels are rated with a 
"high" CSI; and "moderate" CSI ratings fall between "low" and "high" ratings (State of 
Idaho, 1992).
The Montana stream evaluation procedure scores the streams riparian condition, 
channel bottom, visual water quality observations to describe an "impairment/use support 
value" (Tralles, 1991). These ratings range from non-impaired(full support); non­
impaired, but threatened(full support); minor impairment(partial support); moderate 
impairment (partial support); and severe impairment(non-support).
The results of the Idaho and Montana stream channel evaluations are presented in 
Table 6-8. Stream reaches evaluated in the study area describe a range of conditions. 
Station TN-2, below the city intake on Tenmile Creek, exhibits severe impairment(non- 
support) and a "high" channel stability index rating. TN-2 was the most impacted reach 
evaluated which is consistent with residential land use in the area and yearly dewatering 
associated with the station. The stream reaches TN-1, BV-1, MN-1, and MN-2 located 
in less impacted areas show minor impairment(partial support). Five stations show non­
impaired conditions(full support) including TN-3, RB-1, MN-3, MS-1 and DR-1. It is 
interesting to note that sites TN-3, RB-1 and MN-3 are located in areas impacted by 
human activity but show little degradation.
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STREAM CHANNEL EVALUATION LOCATIONS
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TABLE 6-8
STREAM CHANNEL EVALUATION FOR RIPARIAN AGGREGATES
IN THE UPPER TENMILE WATERSHED
STREAM
REACH
LOCATION
RIPARIAN
AGGREGATE
NUMBER
IDAHO PROCEDURE 
CHANNEL STABILITY 
INDEX
MONTANA PROCEDURE 
IMPAIRMENT/USE SUPPORT 
VALUES
TN-1 29 High Minor Impairment/Partial 
Support
TN-2 23 High Severe Impairment/Non-Support
TN-3 10 Low Non-impaired,but 
threatened/Full Support
BV-1 22 Moderate Minor Impairment/Partial 
Support
RB-1 24 Low Non -Impairment/ Full Support
MN-1 27 Moderate Minor Impairment/Partial 
Support
MN-2 25 Low Minor Impairment/Partial 
Support
MN-3 28 Low Non-Impairment/Full Support
MS-1 11 Low Non-Impaired/Full Support
DR-1 5 Low Non-Impaired/Full Support
NOTES: Impairment/Use Support Values: non-impaired(full support); non-impaired, but threatened (full
support); minor impairment(partial support); moderate impairment(partial support); and severe 
impairment(non-support)
A Strong correlation exists between the Idaho and Montana ratings as the results from 
most stations concur. Stations with a "low" CSI correlate directly with non-impaired(full 
support) conditions, with the exception of station MN-2. "Moderate" CSI ratings 
correlate directly with minor impairment (partial support) conditions. One station with 
a "high" CSI ratings correlates with severe impairment(non-support) conditions.
Discrepancies between the ratings of the two procedures lie within the mid-range 
ratings. Four reaches were assigned minor impairment rating by the Montana procedure; 
these same stations were assigned the range of "high", "moderate" and low CSI 
ratings. In theory, the minor impairment category most closely represents a moderate 
rating, as it falls between severe and non-impaired conditions.
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6.5 WATER QUALITY ASSESSMENT
6.5.1 Introduction
The purpose of the water quality assessment is to identify potential and existing water 
quality problems. Some of the water quality problems in the upper Tenmile watershed 
have been previously discussed in the Mass Wasting, Surface Erosion and Stream 
Channel Assessments. The Mass Wasting Assessment identified the water quality 
problems associated with hardrock mines and landslides. The Surface Erosion 
Assessment dealt with problems associated with erosion and increased sedimentation. 
The Stream Channel Assessment discussed stream channel impairment. The water 
quality assessment in this section reviews the status of drinking water supply from 
domestic wells, the locations of residential septic systems, and existing water quality 
information.
Residential groundwater wells are the household water source for twelve households 
(71%). Eleven of those households (65%) rely on well water for their drinking water 
supply. Water quality in wells is directly influenced by the various land uses taking 
place in the watershed. For example, the residences in the upper Tenmile watershed are 
not serviced by sewage systems, consequently each residence maintains its own sewage 
disposal system. The most common choice for sewage treatment are a septic systems; 
outhouses and/or composting toilets are other alternatives in use in the watershed. Some 
septics systems in the watershed are more than 20 years old and potentially contribute
nutrients and bacteria such as E. coli to nearby streams.
State and federal agencies have collected water quality samples in the upper Tenmile 
watershed. Analytical results from water quality samples are discussed in this section.
6.5.2 Origins o f Data
The Helena National Forest monitors water quality at one sampling location on 
Tenmile Creek below Banner Creek and above Rimini in T8N R5W Section 5. Water 
quality monitoring for selected parameters occurred monthly from April to October over
the period of record from 1981 to 1989. A copy of the raw data is presented in
Appendix H and is summarized in the results section.
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Lewis and Clark County maintains records of septic system permits approved for the 
county, including the upper Tenmile watershed. County records were accessed to obtain 
a copy of approved septic system permits and their locations in April, 1995. Septic 
system permits are discussed further in the results section.
Montana state law requires well drillers to submit information about subsurface 
geology and well completion techniques to the Montana Bureau of Mines and Geology 
(MEMO) for each well drilled. The MBMG stores information from wells drilled across 
the state in a database referred to as the Full Wells Report. It is possible to access this 
and other MBMG databases by modem to retrieve selected information electronically. 
The FuU Wells Report database was queried by modem to obtain well log records for 
wells drilled in the upper Tenmile watershed. Due to its length, a copy of the file is 
stored on diskette in Appendix H under the file names MBMG 1.TEN and MBMG2.TEN.
The MBMG also supports a statewide water quality database through the Ground 
Water Information Center (GWIC). Analytical water quality data is available on-line for 
state projects which involve the MBMG. Information from this database was also 
retrieved electronically in August, 1995. The information is in "Draff* form, and on-line 
users are notified that electronic information is considered unpublished and subject to 
correction and review on a daily basis. The MBMG file contains environmental sampling 
information from several of the mines in the upper Tenmile watershed under study by 
the MBMG. Water quality data from the GWIC database is contained on the diskette in 
Appendix H under the file name GWICWQ.TEN.
STORET is another data source storing water quality information from the upper 
Tenmile watershed. STORET is a national water quality database maintained by the 
Environmental Protection Agency (ERA). Major contributors to the STORET database 
tend to be federal and state agencies, with a minor number of other cooperators. All 
cooperators are required to sign a Memorandum of Understanding or Contract with the 
ERA agreeing to meet predetermined quality assurance/quality control procedures for data 
validation (pers. comm., Val Jaffe, Natural Resources Information System, August, 
1995).
STORET data is available electronically by modem through on-line services. An
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electronic copy of the STORET database for the upper Tenmile watershed is also 
contained on diskette in Appendix H under the file name STORETWQ.TEN. The water 
quality information in this file primarily consists of environmental sampling results from 
mines under study by the State Abandoned Mines Reclamation Bureau.
6,5,3 Results o f  Water Quality Assessment
6.5.3.1 Domestic Well Locations
Information about wells drilled in the upper Tenmile watershed obtained from the 
Montana Bureau of Mines and Geology Full Well Report database is presented in Table 
6-9. The well locations were digitized off topographic maps into the GIS and plotted on 
Figure 15. The plotted locations of these wells are approximate because only legal 
descriptions, township, range and section were available. Well locations could be plotted 
precisely if a Global Positioning System was used to obtain latitude and longitude 
coordinates.
6.5.3.2 Septic System Locations
In 1973, the county began requiring private residences to obtain a septic system 
permit prior to installation of a septic system (pers. comm., Kathy Moore, Lewis and 
Clark County, Department of Health, October, 1995). Septic systems must meet county 
regulations which require septic systems be located 100 feet outside the 100 year 
floodplain. In April, 1995, a list of permitted septic systems within the upper Tenmile 
watershed was obtained from the county Health Department (Table 6-10). Only five 
residences in the upper Tenmile watershed held approved septic system permits as of 
April, 1995.
Results from the opinion survey questionnaire show fourteen of the seventeen 
respondents in the watershed confirmed ownership of a septic system. In other words, 
numerous septic systems have not been permitted. Reasons for this may include: the 
county database has not been updated; some systems were installed prior to the 1973 
county ordinance; and/or some systems have been installed without being permitted.
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TABLE 6-9
RECORDED WELL LOCATIONS IN THE UPPER TENMILE WATERSHED
WELL
NAME
LOCATION TOTAL
DEPTH(FT)
WATER
LEVEL(FT)
140618 T8N R5W Sec. 4 AAA 140.0 13.0
123817 T8N R5W Sec. 4 BA 120.0 35.0
59088 T9N R5W Sec. 4 BA 24.0 5.0
59093 T9N R5W Sec. 9 C 8.0 3.0
59095 T9N R5W Sec. 9 CB 35.0 15.0
59094 T9N R5W Sec. 9 CB 25.0 15.0
122596 T9N R5W Sec. 9 CB 180.0 35.0
59166 T9N R5W Sec. 16 CBB 20.0 6.0
59168 T9N R5W Sec. 20 AC A 93.0 52.0
59167 T9N R5W Sec. 20 AC A 80.0 61.0
59169 T9N R5W Sec. 21 A 105.0 11.0
59172 T9N R5W Sec. 29 208.0 40.0
59173 T9N R5W Sec. 29 DD 278.0 166.0
59174 T9N R5W 32 62.0 7.0
59175 T9N R5W 32 CC 25.0 no value reported
59176 T9N R5W 32 DAA 29.0 16.0
59810 T9N R5W Sec. 33 26.0 6.0
59179 T9N R5W Sec. 33 44.0 10.0
59178 T9N R5W Sec. 33 35.0 no value reported
59177 T9N R5W Sec. 33 63.0 10.0
131277 T9N R5W Sec. 33 100.0 39.0
59181 T9N R5W Sec. 33 CB 80.0 15.0
123829 T9N R5W Sec. 33 CC 60.0 20.0
123830 T9N R5W Sec. 33 CDC 160.0 25.0
59182 T9N R5W Sec. 33 CDCC 29.0 18.0
131268 T9N R5W Sec. 34 55.0 15.5
59183 T9N R5W Sec. 34 AA 145.0 20.0
59184 T9N R5W Sec. 35 84.0 18
Wells
Septic System s
City Intakes
Reservoirs
JTkS tream s
Flume
Chessman
Scott
S e a  I ©
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TABLE 6-10
RECORDED SEPTIC PERMITS IN
THE UPPER TENMILE WATERSHED
SEPTIC
NUMBER
SEPTIC LOCATION DATE FILED
4042/102149 T9N R5W Sec. 29 SE SE 9/23/87
2937/101453 T9N R5W Sec.32 SE NE NE 6/14/85
4670/102604 T9N R5W Sec. 32 & 33 11/16/89
5375/103266 T8N R5W Sec. 4 NW NE 10/05/93
2920/101544 T9N R5W Sec. 21 NW SW NE 6/7/85
Figure 15 shows the locations of septic systems as obtained from the county permit 
records and opinion survey responses. The plotted septic systems locations are 
approximate since they were either digitized into the GIS using a legal location or 
estimated for household locations.
It is possible to apply for a variance to the county septic ordinance where building 
sites do not allow the conditions of the septic ordinance to be met. Septic system 
variances have caused tension in the upper Tenmile watershed, causing neighbors to feel 
they have not been treated consistently by county government (see section 5.5 and 5.6).
6 5.3.3 Water Quality Monitoring
The majority of water quality samples collected from the upper Tenmile watershed 
primarily focuses on the water quality problems associated with the abandoned mines in 
the watershed. Data from the Ground Water Information Center at the Montana Bureau 
of Mines and Geology and from the EPA through STORET is contained in Wordperfect 
files on the diskette contained in Appendix H. Hardcopies of these reports are available
through the Water Quality District.
The Helena National Forest Water Quality Monitoring Plan which describes water 
quality monitoring efforts by the Forest is also contained in Appendix H. Specifically 
the plan describes the sampling point location, sampling frequency, water quality and 
streamflow parameters, and reports the analytical results of monitoring for the period of
I l l
record. The water quality results for selected parameters are summarized in Table 6-11.
Streamflow measured at the Tenmile station ranges dramatically during spring runoff 
from April through July. Suspended sediments concentrations also exhibit a wide range 
of values. It is interesting to note the highest concentration was measured in September 
(174.82 mg/L). Turbidity values are highest in May during spring runoff. Specific 
conductance and pH are fairly consistent throughout the year.
TABLE 6-11
HELENA NATIONAL FOREST WATER QUALITY DATA SUMMARY 
FOR THE UPPER TENMILE WATERSHED
MONTH DISCHARGE
(CFS)
SUSPENDED
SEDIMENTS
(MG/L)
TURBIDITY
(NTU)
pH
(s.u.)
SPECIFIC
CONDUCTAN
CE
(mmhos/cm)
APRIL 9.72 - 0.67 - 3.8 - 6.35 - 15-40
(n = l l ) 54.21 13.56 9.50 7.64
MAY 22.37 - 0.50 - 1.92 - 6.83 - 22-45
(n = 32) 155.20? 23.83 16.10 7.50
JUNE 3.53 - 0.20 - 1.75 - 6.19 - 25^1
(n = 28) 87.12 16.9 6.30 7.50
JULY 2.78 - 0.23 - 1.05 - 6.80 - 26^5
(n = 21) 33.29 2.97 8.30 8.24
AUGUST 2.5 - 1.33 - 1.23 - 6.22 - 25-50
(n = 9) 15.03 5.83 4.80 7.88
SEPTEMBER 3.19 - 1.38 - 1.28 - 6.62 - 40-60
(n=4) 5.44 174.82 3.05 7.52
OCTOBER
(n=l)
NR 2.13 1,11 NR NR
NOTES: ? - noted as such in report, no further explanation; 
NR - no measurement recorded
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7.0 CONCLUSIONS AND RECOMMENDATIONS
7.1 CONCLUSIONS
The approach developed for this project focuses on integrating a scientific watershed 
characterization with the views and concerns of the basin’s residents. The primary 
purpose of this study has been twofold: to evaluate existing natural resource data and 
characterize the watershed’s biophysical condition; and to gain a better understanding of 
watershed use and the concerns of watershed residents through an opinion survey. The 
Water Quality District plans to use the collected information to advance watershed 
protection and planning efforts in the upper Tenmile watershed using a community based 
planning process.
Interestingly, the problems and concerns identified by watershed residents in oral 
interviews emerged as some of the most significant potential threats to water quality and 
supply. In certain cases, an issue was identified as a problem in both the social survey 
and the biophysical characterization, but for different reasons. For example, three- 
quarters of the basin’s residents are concerned about the city of Helena’s practice of 
dewatering portions of the basin’s streams during summer months to supply water to the 
city of Helena. People are concerned because of aesthetic reasons and negative effects 
on wildlife and wildlife habitat. Similarly, dewatering streams is also identified as a 
threat to watershed health in the biophysical assessment due to the negative effects on 
sustaining healthy riparian vegetation communities, which help stabilize streambanks 
thereby reducing erosion. Table 7-1 describes the key watershed issues identified in the 
biophysical and social assessments, where they overlap, and why they are interpreted as 
important.
Watershed management issues are numerous and complex and cannot be managed or 
solved by any one particular individual or group. The basin’s land owners and users, 
and the local, state and federal governmental agencies managing the basin represent a 
diverse groups of interested parties with a stake in the outcome of any decisions made 
regarding basin management. It is therefore important that all
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TABLE 7-1
KEY WATERSHED ISSUES IDENTIFIED IN THF 
SOCIAL AND BIOPHYSICAL ASSESSMENTS 
UPPER TENMILE WATERSHED
ISSUE SOCIAL SURVEY 
INTERPRETATION
BIOPHYSICAL
INTERPRETATION
IDENTIFIED
AS
IMPORTANT 
IN BOTH
(yes/no)
Dewatering streams in 
summer
♦  Aesthetic value
♦ Wildlife and habitat
♦  Streambank 
stabilization to reduce 
erosion
♦  Healthy aquatic 
communities
Yes
Pollution from mines ♦  Threatens resident’s 
drinking water supplies
♦ Negative effects on 
plant and animal 
communities
♦  Threatens water quality
Yes
Snowmobile traffic ♦ Safety, noise and 
private property issues
♦ Fuel and oil use 
potential threat to water 
quality, but is a minor 
issue
No
Safe drinking water 
supply for Rimini 
residents
♦  Many residents haul 
drinking water due to 
contaminated wells and 
limited availability to 
clean water supply
♦ Not an issue No
Condition of Rimini 
Road
♦ Driving difficulties
♦  Litter and safety issues
♦ Impacted riparian 
communities
♦ Erosion directly to 
creeks negatively impacts 
treatment plant
Yes
Residential
Development
♦  Inconsistent permitting 
of septic systems
♦ Threats from upstream 
septic systems
♦  Proximity of new 
structures to creeks
♦ Majority of private 
land adjacent to creeks
♦  Potential for poor land 
use practices to impact 
surface water quality 
above city intakes
Yes
Timber harvest ♦  Disapprove for 
aesthetic reasons
♦  May accelerate 
erosion, degrade water 
quality
♦ Preventing wildfires 
thru selective cutting
Yes
Fire hazard ♦  Protect homes ♦ Effects of wildfire on 
city water supply
Yes
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stakeholders have an opportunity to participate or be represented in the process to 
develop a watershed management/protection plan for the basin. This study has attempted 
to identify the key issues regarding basin management and the state of existing 
environmental conditions. The information provides a foundation from which to begin 
discussion about future watershed management practices.
The Water Quality District is continuing to organize a group of participants with 
diverse interests in the watershed to review the information presented in this report. The 
Water Quality District is working to form an upper Tenmile Creek watershed council 
made up of citizens, government agency personnel and local decision makers with a 
direct interest in the management of the upper Tenmile watershed. To date, the 
following interests are involved in the planning process: year-round and partial-year 
residents; private property owners with undeveloped land; Montana Wilderness 
Association; logging companies; environmental groups; staff and commissioners from the 
city of Helena and Lewis and Clark County governments; the county Conservation 
District; the Helena National Forest; the Basin Creek Mine; the Snowdrifters snowmobile 
club; and State agencies including the Abandoned Mine Reclamation Program, Water 
Quality Division, Fish, Wildlife, and Parks. More names may be added to this list with 
time.
An upper Tenmile watershed working group should strive to include as many of the 
stakeholders groups identified as possible. Once participating members feel satisfied all 
interests are represented, a set of ground rules should be developed by all parties by 
which to continue discussion and negotiation (McKinney, 1988). The use of a facilitator 
to improve communication and keep the group on track has proven successful in other 
basins in Montana (Consensus Council, 1995). The group should then identify prioritize 
their key issues and develop a flexible agenda from which to continue working. The 
group may chose to place "side boards" on certain "sticky" issues which have the 
potential to be too difficult or cause too much frustration early on. This is especially 
true of issues which are being dealt with by another process or have inherent legal 
difficulties, such as water right disputes in the Tenmile basin.
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7.2 RECOMMENDATIONS
People involved in ongoing discussion and negotiation may wish to consider the following
recommendations based on the findings of the watershed characterization.
1. Investigate methods with legislative or leasing approaches to enable the city of Helena 
to maintain its full water rights in the upper watershed, while allowing adequate 
instream flows to maintain healthy aquatic and riparian communities during base flow 
periods. One approach could build upon the Future Fisheries program administered 
by the State Department of Fish, Wildlife and Parks. The program allocates funds 
to individuals and groups interested in leasing water rights to the Department for 
instream flows without loss of the original water right. The program also provides 
funds to rehabilitate and restore riparian habitat.
2. Continue to work toward cleanup of the abandoned mines causing pollution in the 
upper Tenmile watershed. Define clean-up levels and have those standards approved 
prior to initiating cleanup. Consult the Environmental Protection Agency about 
increasing water quality standards at sites where cleanup to stricter standards is not 
feasible.
3. Encourage environmentally responsible development of homes and/or real estate along 
riparian corridors. Establish a minimum setback outside the floodplain for all 
streams in the basin. "Grandfather" current septic systems and apply consistent 
regulations to future septic permit requests. Identify the precise locations of wells 
and septic systems using a Global Positioning System (GPS).
4. Develop and implement a road maintenance plan for use by the Lewis and Clark 
County Public Works Department and Helena National Forest. The plan should 
specifically address the following issues:
♦  protection of riparian communities from road grading and snow plowing 
equipment;
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♦  the location of snow storage piles;
♦  reduction of sediment delivered to Tenmile Creek and its tributaries by creating 
and improving vegetative buffers at bridge and culvert crossings, and along roadside 
where vegetation no longer exists.
♦  determine who is responsible for road maintenance above Rimini, and what level 
of maintenance will be established.
♦  develop a grading schedule and address the frequency of grading, the effects, and 
any alternatives where needed.
5. Initiate research and projects to stabilize streambanks along Tenmile Creek and its 
tributaries. Assistance may be available through the Montana State Department of 
Transportation to assess riparian conditions and plot locations of impacted riparian 
communities using a GPS. The focus should be on maintaining and improving roads 
adjacent to or intersecting stream corridors.
6. Provide scientific information to state and county agencies making natural resource 
permitting decisions in the watershed. Agencies which should be notified include: 
the County Conservation District, which reviews 310 applications and Erosion and 
Sediment Control Plans; the Department of Natural Resources and Conservation and 
the Department of Environmental Quality, which review proposed logging activities 
on private land. Manage or limit land use in highly erosive areas.
Improve cooperation agreement between the various agencies regulating logging in 
the municipal watershed through a Memorandum of Understanding. Develop 
monitoring for high risk operations under the Sediment Control Ordinance or through 
the Mini Forest Practices Act; monitor Best Management Practices around streams.
7. Evaluate the usefulness of a county ordinance to restrict gold panning and operation 
of mining dredges on Tenmile Creek and its tributaries.
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8. Develop a Memorandum of Understanding with the cooperating agencies regarding 
fire protection in the upper watershed.
9. Consider stream health and wildlife issues. The goal should be a determination of 
whether the watershed is being managed sustainably. Current management practices 
should be reviewed to insure the watershed ecosystem is progressing to a properly 
functioning system, which will provide water to Helena’s future generations. Educate 
citizens and agency personnel involved in the watershed about the importance of the 
various riverine ecosystem components. Locate Threatened and Endangered habitats, 
and jurisdictional and functional wetlands and progress toward restoration, 
rehabilitation and protection.
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APPENDIX A
DOCUMENTATION OF GEOGRAPHIC 
INFORMATION SYSTEM COVERAGES
122
M ontana Data Directory Field Form
I. Owner Information
Organization _
Department__
Contact Name
Address_____
Address_____
C ity___________________________________ State_____________ ZIP
Phone _______   Fax
Email
II. R esource Information
Resource Name
Data Type (Circle One) Tabular Database Image Map Text Unknown 
System Information (Owner's software and hardware for which resource is set up)
Other Format Names (Name of other file formats that exist at this time)
File Size (Estimated size of dataset in megabytes)________________________
Referencing System (fill out one column)
Map projection name________________
1st standard parallel ________________
2nd standard parallel________________
Central meridian ________________  Coordinate System Name
Latitude of origin________________  ____________________________
False Easting   Zone number/designation
False Northing ________________
Map units_________________  Datum_____________
Map extent (latitude/longitude) W est__________________  East____ _
North ___________   South___________________
Keywords for Place
Access procedure for obtaining data or maps
Fees (Cost of obtaining resource) 
General Comments_________
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III. T hem e Information
Please complete the following for each theme within the resource described on page 1. If more 
than one theme exists, please duplicate this form as needed.
Resource name 
Theme name
Abstract (brief description of map theme)
Keywords for theme
Direct Reference (map data form) (Circle one) Vector Raster Tabular
Indirect Reference (spatial reference for non-coordinate tabular data fields, e.g. county, 
township, zip code, e tc .) ___________________________________________________
Time period of data collection, and/or data publication date 
Begin da te  /____ /___  End date  /____/____  Publication date ; /___ /_
Status of data collection (Circle One) Complete Ongoing Planned
Update Frequency (Circle One) Annual Semi-Annual Frequent
Sporadic Unknown Varies Not Updated
Coordinate resolution Pixel size for raster data_____________________
Approximate accuracy of coordinates, in meters_____________________
Coordinate accuracy report (Description of accuracy of map feature coordinates based on all 
error sources (source quality & scale, digitizing error, software limitations, etc.))
Feature Information 
Number of Points__________  Lines___________  Polygons
Rows Columns_________  Tabular Database Records
Source Information 
Source citation
Source scale_________________  Type of Source Media
Source date /_____ /____ _
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IV. Attribute Information
Please complete the following for each of the attributes associated with the theme(s) described 
on page 2. Please duplicate this form as needed. A printout of the relevant attribute table 
would also be useful and may replace part of this form, though attribute descriptions and 
quality information will still be needed.
THEME NAME____________________________________________________________
Attribute Name______________________________
Feature Type (Circle One) Point Line Polygon Other_________________________
Attribute Data Type (Circle One) Character Integer Real Other__________________
Field Size_____________
Attribute Description________________________________________________________
Attribute Quality (Circle One) Excellent Good Fair Poor Unknown Varies 
Attribute Quality Description__________________________________________________
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APPENDIX B
ABANDONED HARDROCK MINES PRIORITY SITE STATUS
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APPENDIX B 
ABANDONED HARDROCK MINES PRIORITY SITE STATUS
SITE NAME RANK LEGAL
LOCATION
ADIT
DISCHARGE
TAILIN
GS
(yds^)
WASTE
ROCK
(yds')
Red Mountain 3 Sec. 4 T8N R5W Yes?/Seep No 13,300
National
Extension
4 Sec. 10 T8N R5W Yes No 7,530
Red Water 6 Sec. 4 T8N R5W Yes No 7,000
Peerles
Jenny/King
25 Sec. 21 T8N R5W Yes(2) No 28,030
Valley
Forge/Susie
32 Sec. 33 T9N R5W Yes (Seep) No 6,900
Armstrong 35 Sec. 6 T8N R5W Yes No 15,000
Lower Tenmile 
Millsite
39 Sec. 3 T9N R5W Yes 13,500 No
Tenmile
Mine/Bunker Hill
42 Sec. 5 T8N R5W Yes (2) No 3,040
Upper Valley 
Forge
46 Sec. 33 T9N R5W Yes?Adit?Seep No 13,000
Monte Cristo 52 Sec. 17 T8N R5W Yes No 5,935
Queensbury 79 Sec. 21 T8N R5W Yes No 3,570
Beatrice 129 Sec. 1 T8N R6W Yes No 5,185
Peter 184 Sec. 20 T8N R5W Yes No 730
Monitor Creek 
Tailings
202 Sec. 24 T8N R6W No No 9,700 of 
estimated 
19,650 
reclaimed
Bear Gulch 236 Sec. 17 T9N R5W Yes No 4,720
Source: State of Montana, Department of State Lands, Abandoned Mine Reclamation
Bureau, Hazardous Materials Inventory Site Summary, 1995.
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APPENDIX C
WATER RIGHTS LISTING BY SOURCE NAME 
BY PRIORITY DATE
REPORT WRSR52
06/26/95
DEPARTMENT OF NATURAL RESOURCES 1 CONSERVATION
WATER RIGHT LISTING BY SOURCE NAME BY PRIORUY DATE
NOTE: N - VERIFIED WATER RIGHT, G - GALLONS/MIN C - CUBIC FEET/SEC, X - UNNAMED TRIBUTARY TO SOURCE, t  - ONLY FIRST POD LISTED
SOURCE NAME OWNER NAMEWATER RIGHT ID USE
FLOW
RATE
PRIORITY . POINT OF DIVERSION . 
DATE QTR SEC SEC TWP RGE CN UT
4 1 1  ' * 0 - 0 8 9 0 6 7 - 0 0  MC 0 0 / 0 0 / 0 0 0 0
4 1 1  - 0 - 0 8 9 0 4 3 - 0 0  HC 0 0 / 0 0 / 0 0 0 0
41 1  - H - 0 8 9 0 6 5 - 0 0  HC 9 . 2 0  C 1 1 / 0 5 / 1 8 6 4
4 1 1  - M - 0 8 9 0 6 2 - 0 0  HC 3 6 1 . 4 8  C 1 1 / 0 1 / 1 9 1 9
4 1 1  - H - 0 9 2 2 5 3 - 0 0  MN 5 0 , 0 0  C 0 5 / 0 1 / 1 9 5 7
NWNWNW 4 08N 05W LC BANNER CREEK.
NWNWNW 4 Û8N 05H LC . BANNER CREEK
NENWSW 9 08N 05W LC R BANNER CREEK
HWSWNU 9 OSN 05H LC RX BANNER CREEK
SESE 20  08N CSW JEA X BANNER CREEK
HELENA, CITY OF 
HELENA, CITY OF 
HELENA, CITY OF 
HELENA, CITY OF 
WESTERN CONTINENTAL INC
4 1 1  - 0 - 0 5 6 0 6 5 - 0 0 ST 0 0 / 0 0 / 0 0 0 0 SESWSW 32 13N OIW LC BEAVER CREEK USA (DEPT OF AGRICULTURE FORE!
4 1 1  - 0 - 0 8 9 0 4 5 - 0 0 MC 0 0 / 0 0 / 0 0 0 0 ' NWNW 4 OBH 05M LC R BEAVER CREEK ■ HELENA, CITY OF
4 1 1  - 0 - 0 2 8 0 1 0 - 0 0 MH 0 0 / 0 0 / 0 0 0 0 SWSWSH 33 0 9H 05W LC BEAVER CREEK TATHAM ANN F
4 1 1  - 0 - 0 6 9 0 7 1 - 0 0 HC 0 0 / 0 0 / 0 0 0 0 SHSESH 33 09N 05W LC BEAVER CREEK. HELENA, CITY OF
4 1 1  - 0 - 0 5 5 7 7 5 - 0 0 ST 0 0 / 0 0 / 0 0 0 0 SESENW 22 08N OIW BR X BEAVER CREEK USA (DEPT OF AGRICULTURE FOREJ
4 1 1  - W - 0 8 9 9 0 0 - 0 0 HC 2 2 4 . 4 0 c 3 2 / 3 1 / 1 8 6 4 SESWSW 33 09N 05W LC BEAVER CREEK R I M I N I ,  COMMUNITY OF
4 1 1  - H - 0 8 9 8 9 9 - 0 0 FP 1 2 / 3 1 / 1 8 6 4 SESWSW 33 0 9N 05W LC BEAVER CREEK R I M I N I ,  COMMUNITY OF
4 1 1  - H - 1 0 0 3 5 8 - 0 0 IR 1 , 5 0 c 1 0 / 0 1 / 1 8 6 5 SWNWSE 11 06N OIW DR BEAVER CREEK COBBAN . ROBERT W
4 1 1  - W - 0 0 2 7 5 4 - 0 0 IR 5 , 6 3 c 1 0 / 0 1 / 1 8 6 5 SWSENE 11 08N OIW DR BEAVER CREEK FURMAN T WESLEY
FURMAN EVELYN I
4 1 1  - W - 0 0 2 7 2 8 - 0 0 ST 1 2 / 5 1 / 1 8 6 5 NENESW 30 09N OlE BR X BEAVER CREEK ROBERTSON NORMAN 0
ROBERISON RANDALL P
4 1 1  - W - 1 2 0 9 2 7 - 0 0 IR 2 . 5 0 c 0 5 / 0 1 / 1 8 6 6 SESWNE 30 0 9N OlE BR BEAVER CREEK DAVIES ALLAN L
DAVIES JUDITH A
4 1 1  - W - 0 0 0 3 7 0 - 0 0 IR 2 , 5 0 c 0 8 / 0 1 / 1 8 6 6 SENHSW 1 08N OIW BR BEAVER CREEK C X RANCH
4 1 1  - W - 0 0 6 4 8 0 - 0 0 IR 2 . 5 0 c 0 8 / 0 1 / 1 8 6 6 SWSWSW 1 08N OIW BR BEAVER CREEK BAUM CHARLES C
BAUM DOUGLAS B
4 1 1  - W - 0 0 2 7 4 7 - 0 0 IR 2 , SO c 0 6 / 0 1 / 1 8 6 6 SWSENE 11 D8N OIW BR b e a v e r  CREEK FURMAN r  WESLEY
FURMAN EVELYN I
4 1 1  - W - 0 1 0 3 7 9 - 0 0 IR 2 . 5 0 c 0 8 / 0 1 / 1 8 6 6 SESWNW 1 08N OIW BR BEAVER CREEK R I I S CHARLOTTE A
R12S IR V IN C
4 1 1  - W - 0 8 9 1 7 1 - 0 0 IR 3 6 8 . 0 2 c 0 8 / 0 1 / 1 8 6 6 NESWSW 1 08N OIW BRA BEAVER CREEK WINSTON LIVESTOCK CO
4 1 1  - H - 0 4 9 5 5 4 - 0 0 IR 1 3 . 5 0 c 0 6 / 0 1 / 1 8 6 6 SWNWSH 1 08t( OIW BR BEAVER CREEK MCMASTER, J R , JAMES
4 1 1 - H - O B 9 1 6 7 - 0 0 IR 3 . 7 5 c 0 3 / 1 4 / 1 8 6 7 NESWSW 1 OQH OIW BRA BEAVER CREEK WINSTON LIVESTOCK CO
41 1  - M - 1 2 0 9 2 8 - 0 0 IR 1 . 8 8 c 0 4 / 0 1 / 1 8 6 7 SESWNE 30 09N OlE BR BEAVER CREEK DAVIES ALLAN L
DAVIES JUDITH A
4 1 1  - W - 1 2 0 9 2 9 - 0 0 IR I . 2 5 c 0 5 / 0 1 / 1 8 7 0 SWSENE 2 9 0 9N OlE BR BEAVER CREEK DAVIES ALLAN L
DAVIES JUDITH A
4 1 1  - W - 0 4 6 2 0 1 - 0 0 ST 0 5 / 0 1 / 1 8 7 0 NWNE 28 09N OlE BRA BEAVER CREEK RAOLEY ELIZABETH L
RADLEY PENROSE H
4 1 1  -W -O C 2 7 4 3 -0 0 IR 841 . 5 0 c 0 5 / 0 1 / 1 8 7 0 HENENW 36 09H OIW BR BEAVER CREEK PENNINGTON ROBERT L
PENNINGTON DENISE C
ROBERTSON NORMAN 0
ROBERTSON RANDALL p
4 1 1  - W - 0 4 6 2 0 5 - 0 0 IR 2 , 5 0 c 0 5 / 0 1 / 1 8 7 0 SWSENE 2 9 09N OlE BRA BEAVER CREEK RAOLEY ELIZABETH L
• RAOLEY PENROSE H
4 1 1  - M - 1 2 0 9 2 6 - 0 0 IR 3 3 6 . 6 0 c 0 5 / 0 1 / 1 8 7 1 SWSENE 29 09N OlE BR BEAVER CREEK DAVIES ALLAH L
DAVIES JUDITH A
4 1 1  - W - 0 8 9 1 6 9 - 0 0 IR 1 . 8 7 c 0 5 / 0 1 / 1 8 7 1 NESWSW 1 06N OIW BRA BEAVER CREEK WINSTON LIVESTOCK CO
4 11  -W -1 2 0 9 2 4 - Û 0 IR 2 , 5 0 c 0 4 / 1 5 / 1 8 7 2 SESWNE 30 09N OlE BR BEAVER CREEK DAVIES ALLAN L
DAVIES JUDITH A
4 1 1  - W - 1 0 0 3 6 1 ' 0 0 ST 0 4 / 1 5 / 1 8 7 2 NENW 28 0 9N OlE BRA BEAVER CREEK COOOAN BERTHA
COBBAN ROBERT U
41 I -M - 1 Û 0 3 6 0 - 0 0 IR 2 . SO c 0 4 / 1 5 / 1 8 7 2 SESWNE 30 09H OlE BR BEAVER CREEK COBBAN BERTHA
r \ j
03
REPORT WRSRS2
06/26/95
DEPARTMENT OF NATURAL RESOURCES I  CONSERVATION
WATER RIGHT LISTING BY SOURCE NAME BY PRIORITY DATE
NOTE: M - VERIFIED WATER RIGHT, C - CALLONS/MIN C - CUBIC FEET/SEC, X - UNNAMED TRIBUTARY TO SOURCE, K - ONLY FIRST POD LISTED
FLOW PRIORITY POINT OF DIVERSION
WATER RIGHT ID USE RATE DATE QTR SEC SEC TWP RGE CH UT SOURCE NAME OWNER NAME
COBBAN ROBERT W
411 -W-00274I-00 IR 2.50 C 04/15/1872 SESWNE 30 09N OlE BRC BEAVER CREEK HASOLO RANCH
HASOLO CHARLES R
411 -W'002742'00 IR 2.50 c 08/01/1677 SWSENE 11 06N OIW BR BEAVER CREEK FURMAN T WESLEY
FURMAN EVELYN I
411 -W-01037fl-00 IR 1.50 c 08/01/1877 SESWNW 1 06N OIW BR BEAVER CREEK RIIS CHARLOTTE A
RIIS IRVIN G
411 -W-002744'00 IR 2.50 c 05/01/1679 SWSENE 11 08N OIW DR BEAVER CREEK FURMAN T WESLEY
FURMAN EVELYN I
411 -W-090321-00 MH 1.00 c 01/01/1680 NWNENE 10 06N 05W LC X BEAVER CREEK BOGY LUCILE
VAUGHN HONIDA S
FIRST TRUST CO OF MONTANA
411 -W-0B9894-00 IR 2.50 c 07/06/1880 SEHENW 1 0 9N OIW DR BEAVER CREEK REYNOLDS CHARLES L
411 -w-oa9a9fl-oo ST 07/06/1880 SWSE 30 0 9N OlE BRA BEAVER CREEK REYNOLDS CHARLES L
411 -W-12092S-00 IR 2.50 c 04/02/1882 SWSENE 29 09N OlE DR BEAVER CREEK DAVIES ALLAN LDAVIES JUDITH A
411 “H-009025'00 MN 2.50 c 06/11/1884 SWSESW 33 0 9N CSW LC BEAVER CREEK CENTURY SILVER MINES INC
411 -W-0O274O-Û0 IR 2.50 c 06/15/1884 SWSENE 11 08N OIW DR BEAVER CREEK FURMAN T WESLEYFURMAN EVELYN I
411 -W-0a9064-00 MC 2.42 c 09/04/1885 SWSESE • 3 OON 05W LC RX BEAVER CREEK HELENA, CITY OF
411 -W-Ofl90S6-00 MC 09/04/1885 SWNWSE 2 08N 05W LC RX BEAVER CREEK HELENA, CITY OF
411 -W-Oft9066-00 MC 2.30 c 09/04/1685 SWSESW 2 OON 05W LC RX BEAVER CREEK HELENA, CITY OF
411 -W-128024-00 DM 50.00 c 10/23/1890 H2W2 4 08N 05W LC BEAVER CREEK BANSCHBACH RONALD EHARDING VIVIAN J
411 -W-049535-00 IR 2.SO c 05/01/1693 SEHWSW 1 08N OIW BR BEAVER CREEK MCMASTER, JR JAMES
411 -W-OS6090-00 IR 3.00 c 05/10/1893 SWSWSW 16 I2N 02W LC BEAVER CREEK USA (DEPT OF AGRICULTURE FOREST
411 -M-0Û2745-00 IR 1 .88 c 05/01/1897 SWSENE 11 Û8N OIW BR BEAVER CREEK FURMAN T WESLEYFURMAN EVELYN I
411 -H-0900i2-00 ST 05/01/1900 N2SW 18 13N OlE LC X BEAVER CREEK RUNNING W CATTLE CO
411 -U-090045-00 ST 05/01/1900 SWNWNE 17 13N OlE LC X BEAVER CREEK RUNNING W CATTLE CO
411 -W‘090031-00 ST 05/01/1900 NWNENW 17 13N OlE LC X BEAVER CREEK RUNNING W CATTLE CO
411 -H-090035-00 ST 05/01/1900 SENWSE 17 13N OlE LC X BEAVER CREEK RUNNING W CATTLE CO
411 -W-090042-00 ST 05/01/1900 HE 17 13N OlE LC* BEAVER CREEK RUNNING W CATTLE CO
411 -H-0fl9125-00 IR 282.74 G 05/24/1901 SENWSW 1 08N OIW BR BEAVER CREEK BAUM BARBARA LBAUM RAYMOND C
411 -W-000369-00 IR 262.74 c 05/24/1901 SENWSW 1 OBN OIW BR BEAVER CREEK C X RANCH
411 -W-0S6O89-O0 IR 15.71 c 07/24/1901 NWSWNW 12 12N 02W LC BEAVER CREEK USA (DEPT OF AGRICULTURE FOREST
411 -W-002739'00 IR 1.00 c 05/01/1902 SWSENE 11 OBN OIW BR BEAVER CREEK FURMAN T WESLEYFURMAN EVELYN X
411 -W*OB916a-00 IR 1,87 c 07/24/1902 NESWSW 1 08N OIW BR* BEAVER CREEK WINSTON LIVESTOCK CO
411 -W-OB9170-00 IR 5.75 c 03/08/1903 NESWSW 1 OBN OIW BR* BEAVER CREEK WINSTON LIVESTOCK CO
411 -H-090162-00 ST 04/21/1903 NENWNE 23 13N OIW LC X BEAVER CREEK SIEBEN LIVESTOCK CO
411 -W-000571-00 IR 1.25 c 06/01/1905 NENENW 1 OBN OIW BR BEAVER CREEK C X RANCH
411 -M-000368-00 IR 1.25 c 01/09/1904 SENWSW 1 OBN OIW BR BEAVER CREEK C X RANCH
411 -W-0O0S67-0O IR 2.50 c 01/09/1904 SENWSW 1 OBH OIW BR BEAVER CREEK C X RANCH
411 -W-18S981-00 IR 1.25 c 01/09/1904 SENWSW 1 OBN OIW BR BEAVER CREEK BAUM BARBARA LBAUM RAYMOND C
411 -W-000366-00 IR 1.25 C 01/09/1904 SENWSW 1 OBN OIW BR BEAVER CREEK C X RANCH
411 -W'089274-00 IR 12.50 c 01/26/1904 N2SWSW 1 OBN OIW BR BEAVER CREEK CALZAGORRY INC
411 -H-02400S-00 IK 5.00 c 06/07/1904 SWNENE 21 OBN OIW DR BEAVER CREEK HAHN RANCH
HAHN CHARLES
f\J
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REPORT WRSRS2
06/26/95
DEPARTMENT OF NATURAL RESOURCES t  CONSERVATION
WATER RIGHT LISTING BY SOURCE NAME BY PRIORITY DATE
NOTE. M - VERIFIED WATER RIGHT, C - CALLONS/MIN C - CUBIC FEET/SEC, X - UNNAMED TRIBUTARY TO SOURCE, t  - ONLY FIRST POD LISTED
WATER RIGHT ID  USE
FLOW
RATE
.PRIORITY
DATE
. POINT OF DIVERSION .
QTR SEC SEC TWP RGE CN UT SOURCE NAME
61 1
61 1
61 1
61 1
611
61 1
611
4 11
61 1
6 1 1
6 1 1
4 1 1
'W - 0 6 6 5 6 7 ' 0 0  DM 
- W '0 3 8 6 9 1 - 0 0  IR
' W ' 0 9 0 3 6 0
-W -0 9 0 3 3 8
-W -1 6 2 9 9 5
-W -0 8 9 1 5 6 -
-W -0 8 9 1 5 3 -
-W -1 2 0 9 2 3 -
-W -1 0 0 3 5 9 -
-W -6 6 6 2 0 2 -
-W -0 8 9 1 7 2 -
-W -Û02766-
- 0 0  LC 
- 0 0  IR  
00 IR
0 0  sr
00 ST 
00 IR
00 IR
00 IR
00 IR  
00 IR
2 . 0 0  C 0 5 / 0 1 / 1 9 1 0
1 . 0 0  C 0 7 / 2 6 / 1 9 1 1
8 . 0 0  C 0 7 / 2 6 / 1 9 1 1
1 6 . 0 0  C 0 7 / 2 6 / 1 9 1 1
1 6 . 0 0  C 0 7 / 2 6 / 1 9 1 1
0 1 / 0 1 / 1 9 1 3
5 . 0 0  C 0 1 / 0 1 / 1 9 1 3
2 . 5 0  C 0 5 / 0 1 / 1 9 1 4
1 . 2 5  C 0 5 / 0 1 / 1 9 1 6
2 . 5 0  C 0 5 / 0 1 / 1 9 1 4
3 7 . 5 0  C 0 5 / 1 9 / 1 9 1 5
1 5 . 0 0  C 0 7 / 0 8 / 1 9 1 8
NENEHE 11 OON OIW DR 
SEMWNW 12  12N 02W LCI
SWHWNW 12  12N 02W LC 
SENWNW 12  12N 02W LC
SENWNW 12 
SESWNE 31 
SENWSE 31 
SWHWNW 28
NESENE 29
SWSENE 29
NESWSW 1 
SWSENE 11
12N 02W LC 
09N OlE BR 
09H OlE BR 
09N OlE BR
09N OlE BR
09N OlE BR*
OON OIW BR* 
08N OIW BR
DEAVER CREEK 
BEAVER CREEK
BEAVER CREEK
BEAVER CREEK
BEAVER CREEK 
X DEAVER CREEK 
X DEAVER CREEK 
BEAVER CREEK
BEAVER CREEK
DEAVER CREEK
BEAVER CREEK 
BEAVER CREEK
6 1 1  - W - 0 9 0 5 3 9 - 0 0  ST 0 0 / 2 6 / 1 9 1 8  SWHENW 26  12N 02W LC X BEAVER CREEK
6 11
611
6 1 1  
6 1 1
-W -0 8 9 1 7 3 -
-W -D02769-
■W-069191-
-W-090179-
00 IR 
DO IR
00 ST 
00 ST
1 2 . 2 5  C 0 5 / 2 6 / 1 9 1 9  
1 7 0 . 0 0  C 1 0 / 3 1 / 1 9 2 1
05/51/1922
07/01/1930
NESWSW 1 
SWNWSW 29
08N OIW DR* 
09N OlE BR
S C S E H E  8  
S 2 N E S W  1 3
13N OlE LC* 
13N OIW LC*
BEAVER CREEK 
X BEAVER CREEK
X DEAVER CREEK 
DEAVER CHEEK
OWNER NAME
4 1 1  - W - 0 0 6 4 7 9 - 0 0 IR 3 . 0 0 c 1 1 / 2 6 / 1 9 0 4 SWSWSW 1 OBN ÛlW BR BEAVER CREEK BAUM DOUGLAS B
BAUM CHARLES G
4 1 1  - W - 0 5 5 7 8 1 - 0 0 ST 3 5 . 0 0 G 0 5 / 1 2 / 1 9 0 5 NWNWNW 23 08N OIW BR. X BEAVER CREEK USA (DEPT OF AGRICULTURE FOREST
4 1 1  - W - 0 5 5 7 7 5 - 0 q ST 3 5 . 0 0 G 0 5 / 1 2 / 1 9 0 5 SESENW 2 2 OBN OIM BR X BEAVER CREEK USA (DEPT OF AGRICULTURE FOREST
4 1 1  - H - 0 5 S 7 7 4 - Û 0 ST 3 5 . 0 0 C 0 5 / 1 2 / 1 9 0 5 SWSENW 22 OSN OIW BR X BEAVER CREEK USA (DEPT OF AGRICULTURE FOREST
4 1 1  - W - 0 5 5 7 8 2 - 0 0 ST 0 5 / 1 2 / 1 9 0 5 NWNESE 21 OSN OIH BR X BEAVER CREEK USA (DEPT OF AGRICULTURE FOREST
4 1 1  - H - 0 5 S 7 5 4 - 0 0 ST 0 5 / 1 2 / 1 9 0 5 NE 21 OSN OIW BRI BEAVER CREEK USA (DEPT OF AGRICULTURE FOREST
4 1 1  - W - 0 5 6 1 6 3 - 0 0 ST 1 1 . 2 2 C 0 6 / 0 1 / 1 9 0 5 SENWNW 20 13N OIE LC X BEAVER CREEK USA (DEPT OF AGRICULTURE FOREST
4 1 1  - W - 0 5 6 0 8 6 - 0 0 ST 0 6 / 0 1 / 1 9 0 5 SW 14 12N 02W LC* X BEAVER CREEK USA (DEPT OF AGRICULTURE FOREST
4 1 1  - W - 0 5 6 0 8 3 - 0 0 ST 0 6 / 0 1 / 1 9 0 5 SW 13 12H 02W LC ' X BEAVER CREEK USA (DEPT OF AGRICULTURE FOREST
6 1 1  - W - 0 5 6 0 8 5 - 0 0 ST 0 6 / 0 1 / 1 9 0 5 SENWNE 23 12N 02W LC X BEAVER CREEK USA (DEPT OF AGRICULTURE FOREST
4 1 1  - W - 0 S 6 0 8 0 - 0 0 ST 0 6 / 0 1 / 1 9 0 5 N2H2HW S 12N OIW LC* DEAVER CREEK USA (DEPT OF AGRICULTURE FOREST
4 1 1  -W -0 5 6 0 7 3 - Û 0 ST 11 . 2 2 C 0 6 / 0 1 / 1 9 0 5 SWNWSE 24 13N OIW LC X BEAVER CREEK USA (DEPT OF AGRICULTURE FOREST
6 11  -W - 0 8 9 0 1 9 - 0 D IR 2 8 9 . 0 0 C 0 7 / 0 1 / 1 9 0 5 NHHEHW 5 12N OIW LC BEAVER CREEK ZOOK LOUISE M
BUTKAV JANE 0
6 1 1  - W - 1 3 0 C 6 2 - 0 0 IR 5 0 . 0 0 C 0 7 / 0 1 / 1 9 0 5 NWSWNW 5 12N OIW LC BEAVER CREEK BLALOCK DOROTHY J
4 1 1  - W - 0 3 0 8 6 9 - 0 0 IH 3 2 3 . 0 0 G 0 8 / 2 8 / 1 9 0 5 SENESW 6 12N OIW LC* BEAVER CREEK CHRISTIANSON CLINTON s
CHRISTIANSON BETTY L
6 1 1  - W - 0 5 S 6 1 1 - 0 0 ST 0 6 / 0 1 / 1 9 0 6 2 08N 05W LC* X DEAVER CREEK USA (DEPT OF AGRICULTURE FOREST
4 1 1  - W - D 5 5 6 3 9 - 0 0 ST 0 6 / 0 1 / 1 9 0 6 NWNWSW 2 OOH 05W LC X DEAVER CREEK USA (DEPT OF AGRICULTURE FOREST
4 1 1  - W - 0 5 5 6 1 0 - 0 0 ST 3 5 . 0 0 C 0 6 / 0 1 / 1 9 0 6 s e s E S E 2 7 09H 05H LC X BEAVER CREEK USA (DEPT OF AGRICULTURE FOREST
611 -W -O S S 6 6 S -0 0 ST 0 6 / 0 1 / 1 9 0 6 NW 1 DON 05W J E * X DEAVER CREEK USA (DEPT OF AGRICULTURE FOREST
61 1  - W - 0 9 0 1 6 6 - 0 0 ST 1 2 / 3 1 / 1 9 0 6 SENWSW 23 13N OIW LC X BEAVER CREEK SIEBEN LIVESTOCK CO
61 1  - W - 0 9 0 1 6 3 - 0 0 ST 1 2 / 3 1 / 1 9 0 6 SESESE 14 13N OIW LC X DEAVER CREEK HIBBARD CHASE TSIEBEN LIVESTOCK CO
ROSELLA M
HARRY C
ADA J
MARK A
MARGARET ANN 
MARK A
MARGARET ANN 
CAROL
WHITEHEAD 
KARLEN 
KARLEN 
WEISS 
ROBBE 
WEISS 
ROBBE 
HAM
WINSTON LIVESTOCK CO 
WINSTON LIVESTOCK CO 
DAVIES ALLAN
DAVIES JUDITH
COBBAN BERTHA
COBBAN ROBERT
RADLEY ELIZABETH
RADLEY PENROSE
WINSTON LIVESTOCK CO 
FURMAN T WESLEY
FURMAN EVELYN
WEISS THOMAS
BOLDUC JEAN
WINSTON LIVESTOCK CO 
HASOLO RANCH 
HASOLO CHARLES
LANE THOMAS
SIEBEN LIVESTOCK CO
W
a
REPORT W8SRS2
06/26/95
NOTE; «
DEPARTMENT OF NATURAL RESOURCES C CONSERVATION
MATER RICUT LISTING BY SOURCE NAME BY PRIORITY DATE
VERIFIED WATER RIGHT, C - CALLONS/MIN C - CUBIC FEET/SEC, X - UNNAMED TRIBUTARY TO SOURCE, * - ONLY FIRST POD LISTED
FLOW . PRIORITY . POINT 1OF 1DIVERSION ,
WATER RIGHT ID USE RATE DATE QTR SEC :SEC TWP RGE CN UT SOURCE NAME OWNER NAME
4 1 1  - W - 1 8 0 0 9 0 - 0 0 IR 2 3 9 . 0 0 C 0 4 / 2 6 / 1 9 3 3 NWNENW 5 12N OIW LC BEAVER CREEK ZOOK LOUISE H
BUTKAY JANE 0
4 1 1  - W - 1 3 0 0 6 1 - 0 0 IR 5 0 , 0 0 C 0 4 / 2 6 / 1 9 3 8 NWSWNW 5 12N OIW LC BEAVER CREEK BLALOCK DOROTHY J
4 1 1  - W - 1 4 2 5 2 8 - 0 0 CM 1 7 0 , 5 4 C 0 1 / 0 1 / 1 9 4 0 SEHWSW 1 08N OIW BR BEAVER CREEK BURLINGTON NORTHERN INC
4 1 1  - W - 0 0 2 7 5 1 - 0 0 IR 2 5 5 . 0 0 C 0 6 / 1 9 / 1 9 5 0 NENESE 30 09H OlE BR X BEAVER CREEK HASOLO RANCH
HASOLO CHARLES R
4 1 1  - W - 2 1 2 3 0 7 - 0 0 IR 3 0 . 0 0 C 0 6 / 0 2 / 1 9 5 1 SWNENW 12 12N 02H LC BEAVER CREEK RYCKMAN MARK S
RYCKMAM LINDA A
4 1 1  - 1 / - 0 0 0 3 6 S - 0 0 IR 5 . 0 0 C 0 6 / 1 9 / 1 9 7 3 SENWSW 1 08N OIW DR BEAVER CREEK C X RANCH
4 1 1  “ M - 0 8 9 8 7 0 - 0 0 IR SI .00 C 0 6 / 2 3 / 1 9 7 3 S25WSE 30 09H OlE BR' X BEAVER CREEK REYNOLDS CHARLES L
4 1 1  - W - 0 8 9 8 6 9 - 0 0 ST 1 . 2 5 C 0 6 / 2 3 / 1 9 7 3 SESWSe 30 0 9N OlE BR X BEAVER CREEK REYNOLDS CHARLES L
4 1 1  - W - 0 0 9 8 7 1 - 0 0 IR 5 1 . 0 0 C 0 6 / 2 6 / 1 9 7 3 NWSENW 31 0 9N OlE BR X BEAVER CREEK REYNOLDS CHARLES L
4 1 1  - W - 0 8 9 8 6 8 - 0 0 ST 0 6 / 2 6 / 1 9 7 3 NENENW 31 09N OlE BR X BEAVER CREEK REYNOLDS CHARLES L
4 1 1  - W - 0 8 9 8 0 9 - 0 0 IR  ̂ 5 1 . 0 0 C 0 6 / 2 6 / 1 9 7 3 HENENW 31 09N OlE BR X BEAVER CREEK REYNOLDS CHARLES L
4 1 1  - W - 0 8 9 8 8 8 - 0 0 ST 0 6 / 2 6 / 1 9 7 3 NWSENW 31 09N OlE BR X BEAVER CREEK REYNOLDS CHARLES L
4 1 1  - P - 0 0 3 3 5 6 - 0 0 * I R 2 2 0 . 0 0 C 0 8 / 1 6 / 1 9 7 4 SENEHM 28 09H OlE BR X BEAVER CREEK COBBAN ROBERT H
4 1 1  - C - 0 0 2 7 4 1 - 0 0 0 4 / 2 2 / 1 9 8 1 SESWNW 29 0 9N OlE BR BEAVER CREEK HASOLO RANCH
4 1 1  - W - 0 S S 8 4 0 - 0 0  ST 
41 1  -W -0 S S B 1 6 -0 0  ST 
4 1 1  - W - 0 S 6 0 B I - 0 0  ST 
4 1 1  - W - 0 5 S 6 1 2 - 0 0  ST 
4 1 1  - H - 0 5 5 7 4 6 - 0 0  ST 
4 1 1  ' W - 1 0 0 2 1 1 - 0 0  ST
35.00 C
35.00 C
0 5 / 1 2 / 1 9 0 5
0 5 / 1 2 / 1 9 0 5
0 6 / 0 1 / 1 9 0 5
0 6 / 0 1 / 1 9 0 6
0 6 / 0 1 / 1 9 0 6
0 4 / 2 4 / 1 9 4 1
N2
NWNWNW
W2
NWNWHEN2
NESENH
1
6
6
19
17
1
•<’ BEAK ÇULCN 
X BE^h,GULCN 
BEAR CULCN 
06N 02W J E  X DEAR CULCII
06N
06H
12N
09N
09N
02W J E I  
OIM BR 
OIM L C t  
OSW LC 
OSM LCI
41 1  - W - 0 0 3 3 9 0 - 0 0 IR 4 . 4 9  C 0 6 / 2 5 / 1 9 5 6 NCNWNW 16 0 9N 05W LC BEAR CULCIJ
41 1  - D - 0 Ô 9 0 4 5 - 0 0 MC 0 0 / 0 0 / 0 0 0 0 NWNW 4 08N 05W LC CHESSMAN.RESERVOIR
411 - M - 0 8 9 0 6 5 - 0 0 MC 9 . 2 0  C 1 1 / 0 5 / 1 8 6 4 NENWSW 9 08N 05W LC . CHESSMAN r e s e r v o i r
41 1  -W-OÔ9O64-0O MC 2 . 4 2  C 0 9 / 0 4 / 1 8 8 5 SWSESE 3 08H 05W LC X CHESSMAN RESERVOIR
4 1 1  > W 't8 9 1 )S 6 -0 0 MC 0 9 / 0 4 / 1 6 8 5 SWNWSE 2 OSN OSW LC X CHESSMAN RESERVOIR
41 1  - H - 0 8 9 0 6 6 - 0 0 MC 2 . 3 0  C 0 9 / 0 4 / 1 6 8 5 SWSESW 2 08N 05H LC X CHESSMAN RESERVOIR
41 1  - U - O 6 9 0 6 2 - 0 0 MC 3 8 1 . 4 8  C 1 1 / 0 1 / 1 9 1 9 NWSWNW 9 OBN OSW LC X CHESSMAN RESERVOIR
USA (DEPT OF 
USA (DEPT OF 
USA (DEPT OF 
USA (DEPT OF 
USA (DEPT OF 
KTMPTON, A M 
KIMPTOM 
TIPTON
AGRICULTURE FOREST 
AGRICULTURE FOREST 
AGRICULTURE FOREST 
a g r i c u l t u r e  FOREST
a g r i c u l t u r e  f o r e s t
A SONS INC
ALBERT II
MARY ELLEN
HELENA,
HELENA,
HELENA,
HELENA,
HELENA,
HELENA,
CITY OF 
CITY OF 
CITY OF 
CITY OF 
CITY OF 
CITY OF
4 1 1  - W -0 9 0 0 9 2 -  
‘•I ' ■ ‘I n o o o o -
• . I I  -w- 0 9 0 0 9 8 -  
4 1 1  -W -09Q 102-  
4 1 1  -W -0 9 0 1 0 Û -  
4 1 1  -M -0 9 0 1 Û 4 -  
4 1 1  -W -0 S S 7 4 7 -  
4 1 1  -W -0 5 S S 9 1 -  
4 1 1  -W -0901Û 7-  
4 1 1  - W - 0 9 0 0 9 4 -  
41 1  - W - 0 9 0 1 9 7 -
00 IR  
00 IR 
0 0 DM 
00 ST 
00 DM 
00 ST 
00 ST 
00 ST 
00 ST 
00 IR  
0 0 DM
1 .5 1  
I . 2 5  
3 5 . 0 0
3 5 . 0 0  C
3 5 . 0 0  C
0 1 / 0 1 / 1 8 8 2  
0 1 / 0 1 / 1 9 0 5  
0 1 / 0 1 / 1 9 0 5  
0 1 / 0 1 / 1 9 0 5  
0 1 / 0 1 / 1 9 0 5  
0 1 / 0 1 / 1 9 0 5  
0 6 / 0 1 / 1 9 0 6  
0 6 / 0 1 / 1 9 0 6  
0 9 / 2 9 / 1 9 0 9  
0 9 / 2 9 / 1 9 0 9  
0 1 / 0 1 / 1 9 6 0
HENENW 16  
HENENW 16 
HENENW 16 
HENENW 16  
HENENW 16 
HENENW 16  
S2 16  
5 2  I S  
HENENW 16 
HENENW 16  
HWSWSW 13
0 9H 
0 9N 
09N 
09N 
09H 
09N 
09N 
0 9H 
0 9N 
0 9N 
Û9N
OSW LC 
OSW LC 
OSW LC 
OSW LC 
OSW LC 
OSW LC 
OSW LC 
OSW LCA 
OSW LC: 
OSW LC: 
OSW LC
LAZYMAN
LA2YHAN
LAZYMAN
LAZYMAN
LAZYMAN
LAZYMAN
LAZYMAN
LAZYMAN
LAZYMAN
LAZYMAN
LAZYMAN
GULCH
GULCH
GULCH
CULCII
GULCH
GULCH
GULCH
GULCH
CULCII
CULCII
CULCII
SCIIWARZIIANS
SCIIWARZIIANS
SCIIWARZIIANS
SCIIWARZIIANS
SCIIWARZIIANS
SCIIWARZIIANS
USA (DEPT OF
USA (DEPT OF
SCHWARZIIANS
SCHWARZHANS
HANNON
SMITH
LOUIS
LOUIS
LOUIS
LOUIS
LOUIS
LOUIS
AGRICULTURE FOREST 
AGRICULTURE FOREST 
LOUIS A
LOUIS A
CRETCHEM 8 '  
JAN B
U
REPORT WRSR52
06/26/95
DEPARTMENT OF NATURAL RESOURCES X CONSERVATION
WATER RIGHT LISTING DY SOURCE NAME DY PRIORITY DATE
NOTE: N - VERIFIED WATER RIGHT, G - CALLONS/MIN C - CUOIC FEET/SEC, X - UNNAMED TRIBUTARY TO SOURCE, X - ONLY FIRST POD LISTED
FLOW PRIORITY . POINT OF DIVERSION .
WATER RIGHT ID USE RATE DATE QTR SEC SEC TWP RGE CN UT SOURCE NAME OWNER NAME
4 1 1  - O - 0 Û 9 0 7 3 - 0 0  MC 
41 1  - W - 0 5 5 7 4 9 - 0 0  ST
0 0 / 0 0 / 0 0 0 0
0 6 / 0 1 / 1 9 0 6
NENWSE 29  09N OSW LC MINNEHAHA CREEK 
S2 30 09N OSW LCX K MINNEHAHA CREEK HELENA, CITY OFUSA (DEPT OF AGRICULTURE FOREST
4 1 1  -W -O f l9 5 7 0 -0 0  MN 1 . 2 5  C 0 5 / 2 5 / 1 9 0 6 W2W2 IB  OOH 05W LC MONITOR CREEK LODLE, I I LESTER
4 1 1  - 0 - 0 0 9 0 7 2 - 0 0  MC 
4 1 1  - W - 1 2 7 7 S 8 - 0 0  DM
4 1 1  - W - 1 2 7 7 5 7 - 0 0  IR
4 1 1  - W - 0 5 5 B 0 2 - 0 0  ST 
4 1 1  - W - 1 2 7 7 S 6 - 0 0  IR
0 0 / 0 0 / 0 0 0 0  
4 . 0 0  C 0 1 / 2 9 / 1 0 0 6
SWNENE 20  DON-OSW LC 
NWSWNE 21 09N OSW LC
1 . 0 5  C 0 1 / 2 9 / 1 0 8 6  NE5WNE 21 09N OSW LC
0 5 / 1 2 / 1 9 0 5  
2 0 . 0 0  G 1 2 / 0 1 / 1 9 6 4 SENENW 21  0 9N OSW LC
4 1 1  - 0 - 0 6 9 0 6 3 - 0 0 MC 0 0 / 0 0 / 0 0 0 0 SWNW 20 08N OSW LC
4 1 1  - 0 - 0 8 9 0 6 1 - 0 0 MC 0 0 / 0 0 / 0 0 0 0 NWNWNW 4 OON 05W LC
41 1  - W - 0 3 0 8 6 2 - 0 0 DM 1 0 . 0 0 C 0 7 / 2 1 / 1 8 8 6 NWSESW a 08H OSW LC
4 1 1  - W - 0 3 4 4 2 4 - 0 0 MN 2 0 0  . 00 C 0 2 / 1 0 / 1 9 0 8 SWNENW 1 7 OBN OSW LC
41 1  - W - 0 3 4 4 2 3 - 0 0 DM 3 0 . 0 0 G 0 2 / 1 0 / 1 9 0 8 SENENW 17 08N OSW LC
4 1 1  - W - 0 8 9 0 5 9 - 0 0 MC 0 8 / 2 0 / 1 9 1 9 HESWNW 20 08N OSW LC
4 1 1  - W - 2 1 4 6 2 2 - 0 0 HC 1 2 / 3 1 / 1 9 5 2 NESWHW 20 OBN OSW LC
4 1 1  - W - 1 4 3 1 2 7 - 0 0 MN 6 7 . 3 2 G 0 5 / 1 2 / 1 9 7 1 SWNESW 8 OBN 05W LC
MOOSE CREEK HELENA, CITY OF
'NOOSE CREEK MCMAHON JOAN B
MCMAHON, MD JOHN H
MOOSE CREEK MCMAHON JOAN B
MCMAHON, MO JOHN N
MOOSE CREEK USA (DEPT OF AGRICULTURE FOREST
MOOSE CREEK MCMAHON JOAN B
MCMAHON, MD JOHN W
RUBY CREEK HELENA, CITY OF
RUBY. CREEK HELENA, CITY OF
RUBY CREEK MO HANS
RUBY CREEK PRENTICE LUMBER CO INC
RUBY CREEK PRENTICE LUMBER CO INC
RUBY CREEK HELENA, CITY OF
RUBY CREEK HELENA, CITY OF
RUDY CREEK ANDERSON . DAVID M
ANDERSON CECELIA I
4 1 1  - 0 - 0 8 9 0 6 3 - 0 0  MC 
41 1  - W - 0 8 9 0 5 9 - 0 0  HC 
4 11  - W - 2 1 4 6 2 2 - 0 0  HC
0 0 / 0 0 / 0 0 0 0
0 8 / 2 0 / 1 9 1 9
1 2 / 5 1 / 1 9 5 2
SWNW 2 0  OÛN 05W LC 
NESWHW 20 OBN OSW LC 
HESWNW 2 0 OBN 05W LC
SCQTT.i'HÇSERVOÏR 
(5C0TT4RESERU0IR 
SCOTT.RESERVOIR
HELENA, CITY OF 
HELENA, CITY OF 
HELENA, CITY OF
bJ
ru
REPORT HRSR52
06/26/95
NOTE: M -  VERIFIED WATER RIGHT^ G 
WATER RIGHT ID USE
DEPARTMENT OF NATURAL RESOURCES t  CONSERVATION
WATER RIGHT LISTING DY SOURCE NAME BY PRIORITY DATE
FLOW
RATE
PRIORITY
DATE
GALLONS/^IN C -  CUBIC F E E T /S E C ,  X -  UNNAMED TRIBUTARY TO SOURCE, & -  ONLY FIR S T  POD LISTED 
IF DIVERSION .
SOURCE NAME OWNER NAME
. POINT O
QTR SEC SEC TWP RGË CH UT
4 1 1  - E - 0 6 3 5 0 2 - 0 0 ST 3 0 . 0 0 G 0 0 / 0 0 / 1 8 5 2 SWNESW 6 0 9N OIW BR SPRING RICLER I R I S D
4 1 1  - E - 0 6 2 1 3 3 - Û 0 DM . 5 . 0 0 G 0 4 / 1 1 / 1 9 2 7 HESESE 32 09N 05W LC SPRING CLONINCER MARY ROSE 
GARRISON RICHARD
41 1  - E - 0 6 6 0 1 0 - 0 0 DM 3 . 3 6 G 0 8 / 2 0 / 1 9 6 8 NWNW 34 14N 03W LC SPRING MERLO EDWARD 
MERLO SUSANNE
J
A
4 1 1  - 0 - 1 2 1 0 3 7 * 0 0 IN 4 4 8 . 8 0 G 0 3 / 0 1 / 1 8 6 5 NESWSW 1 0 7N 04W J E * SPRING CREEK MONTANA TUNNELS MINING INC 
ASARCO INC
4 1 1  - C - 1 2 1 0 3 9 - 0 0 IN 7 0 0 . 1 3 C 0 4 / 0 1 / 1 8 6 5 NESWSW 1 07N 04W J E * SPRING CREEK MONTANA TUNNELS MINING INC
4 1 1  - H - 0 0 0 0 1 1 - 0 0 IB 1 0 . 0 0 C 1 2 / 3 1 / 1 8 7 0 SESESE 10 07N 04W J E X SPRING CREEK MONTANA TUNNELS MINING INC
4 1 1  - H - 1 5 2 5 3 3 - 0 0 ST 1 2 / 3 1 / 1 8 7 0 S2SESE 7 04H OIE BR K SPRING CREEK WILLIAMS JOHN F
4 1 1  - W - 0 3 8 S 0 a - 0 0 IR 1 5 0 . 1 5 C 0 4 / 0 1 / 1 8 7 2 SWSWSW 9 07N 04W J E * SPRING CREEK US MINERALS EXPLORATION CO 
MONTANA TUNNELS MINING INC
4 1 1  - W - 0 3 8 5 0 9 - 0 0 IR 2 . 5 0 C 1 1 / 2 2 / 1 8 7 3 NESESW 20 07N 04W J E SPRING CREEK US MINERALS EXPLORATION CO 
MONTANA TUNNELS MINING INC
4 1 1  - W - 1 3 1 4 0 0 - 0 0 MN 5 . 0 0 C 0 6 / 0 8 / 1 8 7 6 NESWNE 11 0 7N 04W JE X SPRING CREEK ALTA MINES COHP
4 1 1  - W - 1 3 1 3 9 9 - 0 0 MN 5 . 0 0 c 0 6 / 1 0 / 1 8 7 6 NESWNE 11 07N Q4H JE X SPRING CREEK ALTA HINES CORP
4 1 1  - H - O 4 9 5 0 a - D 0 MO 6 0 . 0 0 G 0 3 / 0 2 / 1 8 8 1 SESESE 2 07H 04W J E X SPRING CREEK CORBIN WATER USERS ASSN
4 11  - 0 - 0 4 9 5 0 8 - 0 0 MC 1 0 0 . 0 0 C 0 3 / 0 2 / 1 8 8 1 NENESW •11 0 7N 04W J E X SPRING CREEK CORBIN WATER USERS ASSN
4 1 1  - W - 1 3 1 4 0 2 - 0 0 MN 2 . 5 0 C 0 3 / 0 2 / 1 8 8 1 NESWSW I 07N 04W J E * SPRING CREEK ALTA MINES CORP
4 1 1  -C -O O D 0 0 9 -0 0 IN 1 4 7 . 0 0 G 0 7 / 0 1 / 1 8 8 1 E2SW 11 07N 04W JE SPRING CREEK MONTANA TUNNELS MINING INC
4 1 1  - W - 0 0 0 0 0 9 - 0 0 IR 2 . 8 4 C 0 7 / 0 1 / 1 8 8 1 SESW 11 0 7N 04W J E * SPRING CREEK MONTANA TUNNELS MINING INC
4 1 1  - W - 1 1 7 6 3 8 - 0 0 IR 2 . 8 7 C 0 4 / 1 8 / 1 8 8 5 SWNESW 30 U N 0 2W LC* SPRING CREEK MERRITT CIELLA 
MERRITT EARL
E
R
4 1 1  -W -0894SO-OO IR 5 . 00 C 0 9 / 2 2 / 1 8 8 6 NWSWNE 32 ION 05W LC SPRING CREEK KECIIELY ROBERT E
4 1 1  - W -0 2 6 Q 4 4 -0 0 IR 34 .0 0 G 0 5 / 2 8 / 1 8 8 9 HESESE 32 05W LC SPRING CREEK CLONINCER MARY ROSE
GARRISON* RICHARD
4 1 1  - W -0 8 9 6 6 6 - C 0 IR 1 . 2 5 C 0 6 / 2 6 / 1 8 8 9 SWNWSE 31 I I H 02W LC SPRING CHEEK METCALF DONNA II
4 1 1  -H -0 4 6 2 2 S -O Q IR 7 . 5 0 C 0 3 / 1 5 / 1 8 9 0 NENWSW 6 04H 02E DR SPRING CREEK HOSSFELD MARY 
HOSSFELD WILLIS
4 1 1  - W - 0 0 2 2 6 1 - 0 0 IR 1 2 . 5 0 c 0 3 / 1 5 / 1 8 9 0 SESESE 1 04N OIE BR* SPRING c r e e k MUNSAKER DAN 
MUNSAKER RUTH ' 
MUNSAKER DELBERT 
MUNSAKER TRACY
J
H
J
L
4 1 1  - W - 1 1 7 6 3 9 - 0 0 IR 1 . 2 5 c 0 6 / 2 4 / 1 8 9 0 SWNESW 30 U N 02W LC* SPRING CREEK MERRITT CLELLA 
MERRITT EARL
E
R
4 1 1  -W -1 3 1 4 0 3 - 0 0 MN 5 . 0 0 c 0 2 / 1 2 / 1 8 9 1 NESWSe 2 07N 04W JE X SPRING CREEK ALTA MINES CORP
411 -W-127869-00 IR 202.74 c 0 6 / 0 8 / 1 0 9 3 NWNENW 4 09N 05H LC , SPRING CREEK PREHOERCAST JOHN E
REPORT WRSR52
06/26/95
DEPARTMENT Of NATURAL RESOURCES t CONSERVATION
WATER RIGHT LISTING BY SOURCE NAME BY PRIORITY DATE
NOTE; * - VERIEIED WATER RIGHT, C - CALLONS/MIN C CUBIC FEET/SEC, X - UNNAMED TRIBUTARY TO SOURCE^ t  - ONLY FIRST POO LISTED
FLOW PRIORITY , POINT 1OF 1DIVERSION .
WATER RIGHT ID USE RATE DATE QTR SEC :SEC TWP RCE CN U f SOURCE NAl
4 1 1  " W - 0 « 8 9 5 S - 0 0 MN 1 . 2 5 C 0 4 / 2 4 / 1 8 9 7 3 2 09N OSW LC SPRING CREEK
4 1 1  - w - 0 8 a 9 a s - o o IR 1 , 2 5 C 0 6 / 2 6 / 1 8 9 9 SWSWNE 31 U N 02H LC SPRING CREEK
4 1 1  - W - Û 8 8 9 8 7 - 0 0 ST 0 6 / 2 6 / 1 8 9 9 SESW 30 U N 02H L C t SPRING CREEK
4 1 1  - W - 0 5 6 0 3 7 - 0 0 ST 0 6 / 0 1 / 1 9 0 5 3 2 21 ION 02E BR X. SPRING CREEK
4 1 1  - W - 0 6 0 6 6 7 - Û 0 DM 4 , 4 9 C 0 4 / 1 2 / 1 9 0 6 SWNWSH 33 09M OSW LC SPRING CREEK
4 1 1  - W - 0 6 0 6 6 S - 0 0 DM 4 . 4 9 c 0 4 / 1 2 / 1 9 0 6 SWNWSH 33 09N OSW LC . SPRING CREEK
4 1 1  - W-0 6 0 6 6 6 - 0 0 DM 4 . 4 9 G 0 4 / 1 2 / 1 9 0 6 SWNWSH 33 09N OSW LC , SPRING CREEK
4 1 1  - W - 0 8 9 1 8 3 - 0 0 MN 5 . 0 0 C 0 7 / 0 6 / 1 9 0 8 N2SWSE 3 C7N 04W J E - ‘ X SPRING CREEK
4 1 1  - W - 1 5 1 4 0 1 - 0 0 MN 7 . 5 0 c 0 8 / 1 4 / 1 9 0 9 NHSESE 2 07N 04W JE X SPRING CREEK
4 11  * W - 0 8 9 2 3 4 - 0 0 IK 1 . 2 5 c 0 2 / 0 1 / 1 9 1 1 NWNWSW 29 ION 02E BR SPRING CREEK
4 1 1  - W - 1 0 0 2 6 2 - 0 0 ST 1 2 / 3 1 / 1 9 1 5 H2SHSE 7 04N OIE BR X SPRING CREEK
4 1 1  - W - 0 5 8 5 0 7 - 0 0 ST 0 6 / 0 7 / 1 9 1 9 NENWNE 6 ION 02W LC X SPRING CREEK
4 1 1  - W - 1 1 2 0 6 9 - 0 0 IR 1 . 5 2 c 0 4 / 1 5 / 1 9 3 1 NWHENE 36 05H OIE DR X SPRING CREEK
4 1 1  - W - 1 2 1 6 6 6 - 0 0 ST 1 2 / 3 1 / 1 9 3 5 N2SH 1 07H 04W JE X SPRING CREEK
4 1 1  - W - 1 1 2 0 6 8 - 0 0 IR 1 . 2 5 c 0 4 / 1 5 / 1 9 4 6 SENENE 36 OSN OIE BR X SPRING CREEK
4 1 1  - W - 0 8 9 0 1 2 - 0 0 DM 1 . 0 0 c 0 1 / 1 5 / 1 9 4 9 SENWNW 17 07H 04W JE X SPRING CREEK
4 1 1  - W - 0 4 6 1 7 S - 0 0 IR 6 2 5 . 0 0 G 0 4 / 0 1 / 1 9 4 9 SESWNW 6 ION 02W LC X SPRING CREEK
4 1 1  - W - 0 8 9 4 7 2 - 0 0 ST 0 6 / 0 1 / 1 9 5 1 W2SE 2 07N 04W JE X SPRING CREEK
41 1  - W - 0 8 9 4 7 1 - 0 0 ST 0 6 / 0 1 / 1 9 5 1 S2SWSE 2 07N 04W JEK X SPRING CREEK
4 1 1  - W - 0 8 9 4 7 0 - 0 0 ST 0 6 / 0 1 / 1 9 5 1 NESWSE 2 0 7N 04W J E X SPRING CREEK
4 1 1  - W - 0 8 9 5 4 5 - 0 0 ST 0 5 / 0 1 / 1 9 5 9 E2 7 ION 02W LC SPRING CREEK
4 1 1  - W - 0 2 8 7 3 6 - 0 0 IR 7 4 4 . 6 0 c 1 2 / 3 1 / 1 9 5 9 NWSESW 6 ION 0 2W LC X SPRING CREEK
4 1 1  - W - 1 1 7 6 4 0 - 0 0 IR 3 . 7 5 c 0 6 / 2 0 / 1 9 6 0 SWNHNW 8 ION 02W LC X SPRING CREEK
4 1 1  -W'OOOOIO-OO IR 1 5 3 . 0 0 c 1 2 / 3 0 / 1 9 6 3 NWNENE 14 07N 04W JE X SPRING CREEK
4 1 1  -W -0 0 0 0 0 8 - 0 0 IR 2 2 4 , 4 0 G 1 2 / 3 0 / 1 9 6 5 NENW 14 07N 04W JE X SPRING CREEK
4 1 1  - P - 0 0 2 4 8 3 - 0 0 t * I R 3 9 0 . 0 0 G 0 6 / 0 4 / 1 9 7 4 SWNWSE 31 U N 02W LC SPRING CREEK
4 1 1  - P - 0 1 3 8 5 7 - 0 0 M I R 1 4 . 4 0 C 0 7 / 1 1 / 1 9 7 7 SWSWNE 31 U N 02H LC SPRING CREEK
41 1  - P - 0 1 3 B 5 7 - 0 1 H 1 R 1 6 3 . 6 0 G 0 7 / 1 1 / 1 9 7 7 SWSWNE 31 U N 02H LC SPRING CREEK
4 1 1  - W - 0 9 0 2 5 2 - 0 0 ST 0 1 / 0 1 / 1 9 8 1 SENWNW 6 07N 03W JE X SPRING CREEK
4 1 1  - W - 0 9 0 2 5 S - 0 0 ST 0 1 / 0 1 / 1 9 8 1 NWNENE 1 07N 04M JE X SPRING CREEK
4 1 1  - P - 0 5 9 1 0 1 - 0 0 IN 1 , 0 0 0 . 0 0 C 1 2 / 3 1 / 1 9 8 4 NESWSW 1 07N 04W JE SPRING CREEK
4 11  - P - 0 5 9 2 5 6 - 0 0 IN 2 5 0 . 00 G 0 6 / 0 5 / 1 9 8 5 NWNHSE 16 07N 04H JE X SPRING CREEK
4 1 1  - P - 0 5 9 2 3 7 - 0 0 IN 200. 00 G 0 6 / 0 5 / 1 9 8 5 SWSHSE a 07N 04W J E : X SPRING CREEK
4 1 1  - 0 - 0 5 6 0 6 2 - 0 0 ST 0 0 / 0 0 / 0 0 0 0 5 12N 02W LC : SPRING GULCH
4 1 1  - H - 1 9 S 4 0 0 - 0 0 MN 2 5 .  00 C 0 6 / 0 1 / 1 6 8 5 NENW 21 07N 04W JE SPRING GULCH
4 1 1  - M - 0 0 5 6 3 5 - 0 0 IR , 3 . 0 3 C 1 2 / 5 1 / 1 8 8 8 SWNENW 32 06N OSE BR: SPRING GULCH
411 - H - 0 8 9 S 1 3 - 0 0 MN 4 , 4 8 0 . 0 0 C 0 5 / 1 5 / 1 8 9 3 NWNWNE 17 07N 04W JE X SPRING GULCH
4 11  - W - 0 8 9 7 9 2 - 0 0 IR 3.03 c 0 2 / 0 4 / 1 8 9 5 SWSWNW 19 09N OIW BR: X SPRING GULCH
4 11  - W - 0 5 6 0 6 0 - 00 ST 0 6 / 0 1 / 1 9 0 5 NW 4 12N 02W L C : SPRING GULCH
4 11  -W -0S 6061-O O ST 0 6 / 0 1 / 1 9 0 5 E2 6 12N 02W LC X SPRING GULCH
41 1  - H - 0 5 5 6 2 6 - 0 0 ST 0 6 / 0 1 / 1 9 0 6 SESWNE 18 07N 04H JE X SPRING GULCH
OWNER NAME
BANKS
BROWN
BROWN
BROWN
BROWN
CATHERINE
DAVID
MARGARET
DAVID
MARGARET
USA (DEPT OF AGRICULTURE FOREST 
USA (DEPT OF AGRICULTURE FOREST 
USA (DEPT OF AGRICULTURE FOREST 
USA (DEPT OF AGRICULTURE FOREST 
EBERT
ALTA MINES 
GALT
KIMPTON RAN 
HOFF
MONTANA, ST 
KRESGE 
KRESCE 
MONTANA, ST 
BRUST 
ANDERS 
ANDERS 
TROTT 
TROTT 
TROTT
LICHTWARDT 
JOHNSTON 
JOHNSTON 
MERRITT 
MERRITT
MONTANA TUNNELS MINING INC 
MONTANA TUNNELS MINING INC
ROBERT C
LOUISE R
:o
FLOYD
OF BOARD OF LAND
TED R
J U L IE
OF BOARD OF LAND
RUTH H
MARGARET A
WILLIAM E
SHARON A
SHARON A
SHARON A
RICHARD D
ESTELLE B
TERENCE
CLELLA E
EARL R
DONNA H
ROBERT S
DAVID J
MARGARET A 
A LIVESTOCK INC 
I LIVESTOCK INC
METCALF 
RAUNOAL 
BROWN 
BROWN
TIZER VIEW LAND 
TI2ER  VIEW LAND 
MONTANA TUNNELS MINING INC 
MONTANA TUNNELS MINING INC 
MONTANA TUNNELS MINING INC
USA (DEPT OF AGRICULTURE FOREST 
MILLER RUTH W
HC ARTHUR BETTY R
WHITTENBERG BILL
MONTANA TUNNELS MINING INC 
POTTER M 0
USA (DEPT OF AGRICULTURE FOREST 
USA (DEPT OF AGRICULTURE FOREST 
USA (DEPT OF AGRICULTURE FOREST
WIS
REPORT WRSR52
06/26/95
DEPARTMENT OF NATURAL RESOURCES t CONSERVATION
WATER RICUT LISTING BY SOURCE NAME BY PRIORITY DATE
NOTE: X - VERIFIED WATER RIGHT, C - CALLONS/MIN C - CUBIC FEET/SEC, X - UNNAMED TRIBUTARY TO SOURCE, t  - ONLY FIRST POD LISTED
WATER RIGHT ID USE
FLOW
RAT E
PRIORITY
DATE
. POINT OF DIVERSION .
QTR SEC SEC TWP RCE CN UT SOURCE NAME OWNER NAME
411 -0-028009-00 MN oo/oo/oooo SESWSW 33 09N 05W LC TENMILE CREEK TATHAM ANN F
411 -0-089057-00 HC 00/00/0000 SWSWNW 13 OON 06W LC R TENMILE CREEK HELENA, CITY OF
411 -W-089410-00 IR 05/20/1862 NESWSW 25 ION 05W LC X TENMILE CREEK ISAAK
ISAAK
JOSOPHIE
REINHOLD
A
411 -W-089400-00 ST 05/20/1862 NESESW 25 ION OSW LC: X TENMILE CREEK ISAAK
ISAAK
JOSOPHIE
REINHOLD
A
411 -W-089074-00 MC 5.63 C 11/05/1864 NWNWNW 4 OBN OSW LC: TENMILE •CHEEK HELENA, CITY OF
411 -W-1208S4-00 IR 5.00 C 01/01/1865 SWSENE 2 09N 05W LC X TENMILE CREEK RV RANCH CO
411 -W-120868-00 ST 01/01/1865 NWNWSE 35 ION OSW LC X TENMILE CREEK RV RANCH CO
411 -W-120869-00 ST 01/01/1865 SWSENE 34 ION 05W LC X TENMILE CHEEK RV RANCH CO
411 -H-120684-00 ST 01/01/1865 52 35 ION 05W LC TENMILE CREEK RV RANCH CO
411 -W-120066-00 IR 20 . 00 G 01/01/1865 NENWSE 35 ION OSW LC X TENMILE CREEK RV RANCH CO
411 -W-120871-00 ST 01/01/1865 SWNENE 36 ION 05W LC X TENMILE CREEK RV RANCH CO
411 -W-120874-00 ST 01/01/1865 SWSWNE 35 ION OSW LC X TENMILE CREEK RV RANCH CO
411 -W-089075-00 MC 8.13 C 02/10/1865 NWNWNW 4 08N OSW LC: rTENMILE CREEK HELENA, CITY OF
411 -W-089412-00 ST 03/01/1865 N2NWSE 31 ION 04W LC: TENMILE CREEK HALL
HALL
LAWRENCE
STRONG
STRONG
LAWRENCE 
MARY 
DAVID 
JERRY 
BRENDA ■
A
L
D
E
D
411 -W-089417-00 IR 1 .88 C 03/01/1865 SESESW 36 ION 05W LC TENMILE CREEK RV RANCH CO
411 -C-069417-00 IR 1 .88 C 03/01/1865 SWSWNW 3 Û9N OSW LC TENMILE CREEK RV RANCH CO
411 -W-101076-00 IR 03/29/1865 NWSW 14 ION 04W LC X TENMILE CREEK FEHLIG, EUGENE A TRUST
411 -W-101074-00 ST 03/29/1665 NWSW 14 ION 04H LC X TENMILE CREEK FEI iL lG, EUGENE A TRUST
411 -W-132S02-00 IR 3.00 c 03/29/1865 SESESW 22 ION 04W LC TENMILE CREEK MCGEHEE 
MCCEHEE 
SCHATZ, FRANK
HELEN 
LORRY 
J TRUST
T
411 -W-142900-00 IR 4 .38 c 03/31/1865 SWSENE 14 ION 04W LC TENMILE CREEK HENSLER WILBUR J
411 -W-088964-00 IR, 4 .38 c 03/31/1865 SWSENE 14 ION 04W LC TENMILE CREEK KENT
KENT
PAUL
VICKI
S
A
411 -W-Û210B0-D0 IR 4 . 38 •“ 03/31/1865 NESWNW 13 ION 04W LC TENMILE CREEK PIERRE
PIERRE
CARY LEE 
BARBARA A
411 -W-09019Û-00 IR 4 . 3 8 c 0 5 / 3 1 / 1 8 6 5 N2SESW 14 ION 04W LCt TENMILE CREEK SKINNER
SKINNER
ANDY
CAROL
R
A Win
REPORT WRSR52
06/26/95
DEPJ»RTMENT OF NATURAL RESOURCES t CONSERVATION
WATER RIGHT LISTING BY SOURCE NAME BY PRIORITY DATE
NOTE: M -  VERIF IED WATER RIGHT, C -  CALLONS/HIN C -  CUBIC FE E T /S E C ,  X 
FLOW PRIORITY . POINT OF DIVERSION .
UNNAMED TRIBUTARY TO SOURCE, & - ONLY FIRST POD LISTED
WATER RIGHT 10 USE RATE DATE QTR SEC :SEC TWP RGÉ CN UT SOURCE NAME OWNER NAME
4 1 1  - W - 0 9 0 3 7 4 - 0 0 IR 4 . 3 8 C 0 3 / 3 1 / 1 8 6 5 SENWNW 13 ION 04W LC TENMILE CREEK ZIMMERMAN JOSEPH J
ZIMMERMAN MARY JANE
4 1 1  - W - 0 1 5 2 4 2 - 0 0 IR 4 . 3 8 C 0 3 / 3 1 / 1 8 6 5 . NESESW 14 ION 04W LC TENMILE CREEK HELOY STEPHEN M
4 1 1  - w - o a 9 a S 2 - o o IR 4 , 3 8 c 0 3 / 3 1 / 1 8 6 5 NESWNW 13 ION 04W LC TENMILE CREEK HARRINGTON DANIELLA C
. HARRINGTON WILLIAM S
4 1 1  - W - 0 0 2 2 6 8 - 0 0 IR 4 , 3 8 c 0 3 / 3 1 / 1 8 6 5 SENWNW 13 ION 04W LC TENMILE CREEK TENNESON RITA A
4 11  -M -O Û 9 7 5 1 -0 0 IR 4 , 3 8 c 0 3 / 3 1 / 1 8 6 5 SENWNW 13 ION 04W LC TENMILE CREEK PEARSON THOMAS H
PEARSON MARILYN • M
4 1 1  -H - O f i9 0 0 0 - 0 0 ST 0 3 / 3 1 / 1 8 6 5 NESWNW 13 ION 04W LC TENMILE CREEK CLOW HELEN
CLOW LYLE F
41 1  -W -0 3 4 3 9 7 - 0 Û IR 4 .3 0 c 0 3 / 3 1 / 1 6 6 5 NESESW 14 ION 04W LC TENMILE CREEK HARRINGTON DANIELLA C
4 1 1  - W - 0 8 9 3 0 6 - 0 0 IH 4 . 3 8 C 0 3 / 3 1 / 1 8 6 5 NESESW 14 ION 04W LC TENMILE CREEK GREEN MEADOW COUNTRY CLUB INC
4 11  - H - 0 1 S 2 3 7 - 0 0 IR 4 . 3 8 c 0 3 / 3 1 / 1 8 6 5 NESESW 14 ION 04W LC TENMILE CREEK MELOY HARRIETT C
41 1  - W - 2 1 4 6 2 9 - 0 Û IR 4 , 3 8 C 0 3 / 3 1 / 1 8 6 5 SWSENE 14 ION 04W LC TENMILE CREEK HENSLER WILBUR J
4 1 1  - W - 2 1 4 6 4 2 - 0 0 IR 4 . 3 8 c 0 3 / 3 1 / 1 8 6 5 SWSHSE 12 ION 04W LCA TENMILE CREEK YORK HENRY A
YORK NANCY N
4 1 1  -W -02S 219-O Q IR 33 6  .60 c 0 4 / 0 1 / 1 8 6 5 SWNESE 22 ION 04W LC TENMILE CREEK TRI COUNTY D D INC
4 1 1  > W -0 2 5 2 1 f l -0 0 IR 3 3 6 . 6 0 c 0 4 / 0 1 / 1 8 6 5 SWNESE 22 ION 04W LC TENMILE CREEK CARY RICHARD A
41 1  - W - 0 2 8 0 0 7 - 0 0 IR 3 3 6 . 6 0 G 0 4 / 0 1 / 1 8 6 5 SWNESE 22 ION 04W LC TENMILE CREEK DRENNON WAYNE W
4 1 1  “ W -0 8 9 1 7 7 - 0 0 IR 2 2 4 . 4 0 c 0 4 / 1 5 / 1 8 6 5 SESWSW 7 ION 03W LC< TENMILE CREEK KEARNS EVELYN M
4 1 1  - H - O f l9 3 0 1 - 0 0 ST 0 4 / 3 0 / 1 8 6 5 . NESWNW 13 ION 04W LC TENMILE CREEK GILMORE CARY A
41 1  - M - 1 2 7 4 9 0 - 0 0 ST 0 4 / 3 0 / 1 8 6 5 SWSW 7 ION 03W LC t TENMILE CREEK ANDERSON JACK E
4 1 1  - W - 1 2 7 S 0 7 '0 0 IR 2 . SO C 0 4 / 3 0 / 1 8 6 5 NESWNW 13 ION 04W LC TENMILE CREEK ANDERSON JACK E
4 1 1  - M - 0 f l 9 1 7 S '0 0 IR 2 6 . 9 3 c 0 4 / 3 0 / 1 8 6 5 NESWNW 13 ION 04W LC TENMILE CREEK DRENNON PAUL E
41 1  - W - 0 9 2 2 4 9 - 0 0 IR 3 , 7 5 C 0 4 / 3 0 / 1 6 6 5 SENWNW 13 ION 04W LC TENMILE CREEK MCHUGH MARY J
MCHUGH, JR PETER J
LEITCED RICHARD
LEITGEB KATHLEEN
RUSSELL CARY 0
RUSSELL SHARON L
AMES GREGORY H
AMES SUSAN B
SIROKY LAURENCE
SIROKY MARILYN
41 1  - W '0 0 0 9 9 a - 0 0 IR 2 2 4 , 4 0 c 0 5 / 0 1 / 1 8 6 5 NWNESE 7 ION 03W Le TENMILE CREEK BECK CINDY L
SWANBY ROY A
4 1 1  - W - 1 2 a 0 0 9 '0 0 IR 2 . 7 5 c 0 5 / 0 1 / 1 8 6 5 NWNESE 7 ION 03W LC TENMILE CREEK KELLY RICHARD W
CLARK DANA L
CLARK JO  ELLEN
41 1  - W - 0 9 0 1 7 1 - 0 0 ST 0 5 / 0 1 / 1 8 6 5 NWSESW 31 ION 04W LCt TENMILE CREEK HELLER EARL J
41 1  - W - 0 9 0 1 6 9 - 0 0 IR 1 , 0 0 c 0 5 / 0 1 / 1 8 6 5 SWSHSE 36 ION OSW LCt TENMILE CREEK HELLER EARL J
4 1 1  - H - 1 2 0 8 9 4 - 0 0 IR 2 , 8 8 C 0 5 / 0 1 / 1 8 6 5 SWSWNW 3 09N OSW Le TENMILE CREEK RV RANCH CO
4 11  - H - 1 5 2 5 0 4 - 0 0 IR 1 , 4 2 C 0 5 / 0 1 / 1 8 6 5 SESESW 22 ION 04W LC TENMILE CREEK SCHATZ, FRANK J TRUST
41 1  - V - 1 3 2 5 0 4 - 0 0 IR 2 . 6 0 C 0 5 / 0 1 / 1 8 6 5 SESESW 22 ION 04W LC TENMILE CREEK SCHATZ, FRANK J ESTATE OF
4 1 1  -M -O B 9 3 2 1 -0 0 DM 3 5 , 0 0 G 0 5 / 2 7 / 1 8 6 5 E2SWNE 28 ION 04W LC X TENMILE CREEK GRUBER FRANK D
WILLIAMS JAMES W
4 1 1  - W - 0 8 9 3 2 4 - 0 0 CM 6 9 4 . 0 0 G 0 5 / 2 7 / 1 8 6 5 E2SWNE 28 ION 04W LC X TENMILE CREEK GRUBER FRANK Ü
WILLIAMS JAMES W
41 1  - W ' 0 a 9 3 2 6 - 0 0 DM 3 5 . 0 0 C 0 5 / 2 7 / 1 8 6 5 E2SWNE 28 ION 04W LC X TENMILE CREEK GRUBER FRANK D
WILLIAMS JAMES W
41 1  -W‘ 0 6 9 3 2 3 '0 0 CH 694.0 0 G 05/27/1065 E2SWNE 28 ION 04W LC X TENMILE CREEK CRUDER FRANK 0 Um
ftePORT UKSftSZ
06/26/9S
NOTE;
DEPARTMENT OF NATURAL RESOURCES t CONSERVATION
WATER RIGHT LISTING BY SOURCE NAME BY PRIORITY DATE
VERIFIED WATER RIGHT, C - CALLONS/MIN C - CUBIC FEET/SEC, X - UNNAMED TRIBUTARY TO SOURCE, 1 - ONLY FIRST POD LISTED
FLOW PRIORITY . POINT OF DIVERSION .
WATER RIGHT ID USE RATE DATE QTR SEC SEC TWP RGE CN UT SOURCE NAME OWNER NAME
WILLIAMS JAMES W
4 1 1  - W - 0 8 9 5 2 S - 0 0 RC 6 9 4 . 0 0 C 0 5 / 2 7 / 1 8 6 5 E2SWNE 28 ION 04W LC X TENMILE CREEK GRUBER FRANK D
WILLIAMS JAMES W
4 1 1  - W - O S 9 3 I S - 0 0 RC 6 9 4 . 0 0 c 0 5 / 2 7 / 1 8 6 5 ■ E2SWNE 28 ION 04W LC X TENMILE CREEK GRUBER FRANK 0
WILLIAMS JAMES W
4 1 1  - W - 0 S 9 3 1 4 - 0 0 CH 6 9 4 . 0 0 G 0 5 / 2 7 / 1 8 6 5 E2SWNE 28 ION 04W LC X TENMILE CREEK GRUBER FRANK D
WILLIAMS JAMES W
4 1 1  - W ' 0 8 9 3 1 7 - 0 0 CH 6 9 4 . 0 0 C 0 5 / 2 7 / 1 8 6 5 E2SWNE 28 ION 04W LC X TENMILE CREEK GRUBER FRANK D
WILLIAMS JAMES W
4 1 1  - W - o a 9 3 1 9 - 0 0 CM 6 9 4 . 0 0 C 0 5 / 2 7 / 1 8 6 5 E2SWNW 28 lON 04W LC X TENMILE CREEK CRUDER FRANK D
WILLIAMS JAMES W
4 1 1  - W - 0 B 9 3 1 1 - 0 0 IR 51 .0 0 c 0 5 / 2 7 / 1 6 6 5 E2SWME 28 ION 04W LC X TENMILE CREEK GRUBER FRANK D
WILLIAMS JAMES W
41 1  - W - 0 8 9 3 2 0 - 0 0 RC 6 9 4 . 0 0 c 0 5 / 2 7 / 1 8 6 5 E2SWNH 28 ION 04W LC X TENMILE CREEK GRUBER FRANK 0
WILLIAMS JAMES W
4 11  - W - 0 8 9 3 1 4 - 0 0 DM 3 5 .  DO G 0 5 / 2 7 / 1 8 6 5 E2SWNE 28 ION 04W LC X TENMILE CREEK GRUBER FRANK 0
WILLIAMS JAMES W
4 1 1  - w - o a 9 3 i a - Q o CH 6 9 4 . 0 0 G 0 5 / 2 7 / 1 8 6 5 E2SWNE 28 ION 04W LC X TENMILE CREEK GRUBER FRANK 0
WILLIAMS JAMES w
4 1 1  -W -0 8 9 3 2 2 - 0 Û CH 6 9 4 . 0 0 G 0 5 / 2 7 / 1 6 6 5 E2SWNE 28 ION 04W LC X TENMILE CREEK GRUBER FRANK D
WILLIAMS JAMES W
4 1 1  - W - 0 8 9 3 1 2 - 0 0 CH 6 9 4 . 0 0 C 0 5 / 2 7 / 1 8 6 5 E2SWNE 28 ION 04W LC X TENMILE CREEK GRUBER FRANK D
WILLIAMS JAMES W
4 1 1  - W - 0 8 9 3 1 3 ' 0 0 CM 6 9 4 . 0 0 C 0 5 / 2 7 / 1 8 6 5 E2SWNE 28 ION 04W LC X TENMILE CREEK GRUBER FRANK D
WILLIAMS JAMES W
41 1  -W -OB9aS4~00 IR 1 . 8 8 C 0 5 / 3 1 / 1 8 6 5 NESWNW 13 ION 04W LC TENMILE CREEK HARRINGTON DANIELLA C
HARRINGTON WILLIAM S
41 1  - W '0 1 5 2 3 9 - 0 0 IR 1 . 8 8 C 0 5 / 3 1 / 1 6 6 5 NESESW 14 ION 04W LC TENMILE CREEK HELOY HARRIETT c
4 1 1  -W *0893Û 7-0Û IR 1 . 8 8 c 0 5 / 3 1 / 1 8 6 5 NESESW 14 ION 04W LC TENMILE CREEK GREEN MEADOW COUNTRY CLUB INC
41 1  - W ' 0 4 0 9 6 8 - 0 0 IK 1 . 8 8 C 0 5 / 3 1 / 1 8 6 5 SENWNW 13 ION 04W LC TENMILE CREEK PEARSON MARILYN M
PEARSON THOMAS W
4 1 1  - W - 0 9 0 1 9 2 - 0 0 IR 1 . 6 8 C 0 5 / 3 1 / 1 8 6 5 N2SESW 14 ION 04W LCC TENMILE CREEK s k i n n e r ANDY R
SKINNER CAROL A
4 1 1  - W - 0 2 1 0 B 3 - 0 0 IR 1 .6 6 c 0 5 / 3 1 / 1 6 6 5 NESWNW 13 ION 04U LC TENMILE CREEK PIERRE CARY LEE
PIERRE BARBARA A
41 1  - W - 0 8 9 0 1 3 - 0 0 IR 1 . 6 8 c 0 5 / 3 1 / 1 8 6 5 SWSWSE 12 ION 04W LCt TENMILE CREEK YORK HENRY A
YORK NANCY N
4 1 1  - W - 0 1 S 2 4 0 - 0 0 IR 1 . 8 8 C 0 5 / 3 1 / 1 8 6 5 NESESW 14 ION 04W LC TENMILE CREEK MELOY STEPHEN H
4 1 1  - W - 0 8 8 9 6 S - 0 0 IR 1 . 8 8 C 0 5 / 3 1 / 1 8 6 5 SWSENE 14 ION 04W LC TENMILE CREEK KENT PAUL S
KENT VICKI A
4 11  - W - 0 0 2 2 7 0 - 0 0 IR 1 . 8 8 c 0 5 / 3 1 / 1 8 6 5 SENWNW 13 ION 04W LC TENMILE CREEK TENNESON RITA A
4 1 1  - W - 0 3 4 3 9 4 - 0 0 IR 1 .8 8 c 0 5 / 3 1 / 1 8 6 5 NESESW 14 ION 04W LC TENMILE CREEK HARRINGTON DANIELLA C
4 1 1  -H -2 1 4 6 2 & -0 Û IR 1 .8 8 c 0 5 / 3 1 / 1 6 6 5 SWSENE 14 ION 04W LC TENMILE CREEK HENSLER WILBUR J
4 1 1  - W - 2 1 4 6 S 0 - 0 0 IR 1 . 86 c 0 5 / 3 1 / 1 6 6 5 SWSENE 14 ION 04W LC TENMILE CREEK HENSLER WILBUR J
4 1 1  - W - 2 1 4 6 5 7 - 0 Û IR 1 . 8 8 c 0 5 / 3 1 / 1 8 6 5 SENWNW 13 ION 04W LC TENMILE CREEK ZIMMERMAN JOSEPH J
ZIMMERMAN MARY JANE
411 - W '0 8 9 4 1 1 - 0 0 ST 0 7 / 0 1 / 1 8 6 5 SESESW 36 ION OSW LC TENMILE CREEK HALL LAWRENCE A
HALL MARY L
ISAAK JOSOPHIE A
ISAAK REINHOLD
411 'W ' 0 8 9 4 1 5 - 0 0 DM 6 .30 c 1 2 / 3 1 / 1 8 6 5 SENESW 31 ION 04W LC X TENMILE CREEK LAWRENCE DAVID D WNJ
REPORT WRSRSZ
06/26/95
DEPARTMENT OF NATURAL RESOURCES t  CONSERVATION
HATER RIGHT LISTING BY SOURCE NAME BY PRIORITY DATE
NOTE: * - VERIFIED WATER RIGHT, C - CALLONS/MIN C - CUBIC FEET/SEC, X - UNNAMED TRIBUTARY TO SOURCE, X - ONLY FIRST POD LISTED
WATER RIGHT ID  USE
FLOW
RATE
PRIORITY . POINT OF DIVERSION . 
DATE QTR SEC SEC TWP RGE CN UT SOURCE NAME
A l l  - W '0 8 9 A l A - 0 0  IR  2 0 . 0 0  C 1 2 / 3 1 / 1 8 6 5  SENESW 31  ION CAW LC X TENMILE CREEK
A l l  -W - 0 8 9 A 0 9 - 0 0  ST 2 2 7 . 0 0  C 1 2 / 3 1 / 1 8 6 5  SENESW 31 ION OAH LC X TENMILE CREEK
A l l  - W - 0 8 9 1 7 8 ' 0 0  IR  3 , 7 5  C 0 1 / 0 5 / 1 8 6 6  SESWSW 7 ION Û3H LC t TENMILE CREEK
A l l  - C - 0 8 9 1 7 8 - 0 0 RC 1 3 3 . 7A C 0 1 / 0 5 / 1 8 6 6 NESWSW 7 ION Û3W LCIR TENMILE CREEK
A l l  -W -2 1 A 5 A 0 -0 0 IR 3 . 9 3 C 0 3 / 1 5 / 1 8 6 6 SWSWNW A ION 03W LC TENMILE CREEK
A l l  - W - 0 1 7 0 7 1 - 0 0 IR 1 . 2 5 C 0 A / 0 6 / 1 B 6 6 SWSENE 51 ION OAW LC TENMILE CREEK
A l l  - W - 0 8 9 2 1 5 - Û 0 IR 2 . 0 0 c 0 5 / 0 1 / 1 8 6 6 NESWSW 7 ION 03W LC TENMILE CREEK
A l l  - H - 0 8 9 A 3 3 - 0 0 IR 1 . 2 5 c 0 5 / 0 7 / 1 8 6 6 NENENW 8 ION 03W LC TENMILE CREEK
A l l  - W - 0 8 9 9 0 2 - 0 0 IR 1 . 2 5 c 0 5 / 0 7 / 1 8 6 6 NENENW 8 ION 03W LCC TENMILE CREEK
A l l  - W - 1 2 7 7 5 0 - 0 0 IR 1 .2 5 c 0 5 / 0 7 / 1 8 6 6 SESESW 5 ION 03W LC TENMILE CREEK
A l l  - W - 0 2 8 0 0 8 ' 0 0 IR 3 3 6 . 6 0 c 0 6 / 1 5 / 1 8 6 6 SWNESE 22 ION OAW LC TENMILE CREEK
A l l  ' M - 0 2 5 2 2 0 ' 0 0 IR 3 3 6 . 6 0 G 0 6 / 1 5 / 1 8 6 6 SWNESE 22 ION OAW LC TENMILE CREEK
A l l  - H - 0 2 5 2 1 7 - 0 0 IR 3 3 6 . 6 0 G 0 6 / 1 5 / 1 8 6 6 SWNESE 22 ION OAW LC TENMILE CREEK
All -W -OA9A15-00 IR 2 8 2 . 7A G O A / 1 5 /1 8 6 7 NENENW a ION 03W LCX TENMILE CREEK
A l l  - G - 0 4 9 A 1 3 - 0 0 IR 2 8 2 . 7A G O A /1 5 /1 8 6 7 NENENW a ION 03W LCt TENMILE CREEK
A l l  - W - 1 3 2 5 0 S - 0 0 IR 2 . 1 0 C O A /3 0 /1 8 6 7 SESESW 22 ION OAW LC TENMILE CREEK
A l l  -W -1 3 2 5 Û 6 -0 0 IR 2 . 0 0 C 0 5 / 3 1 / 1 8 6 7 SESESW 22 ION OAW LC TENMILE CREEK
A l l  -W -0A 9A 11-00 IR 3 .3 A C 0 A /1 5 /1 8 6 B HENENW a ION 03W LCC TENMILE CREEK
A l l  - W - 0 8 9 6 6 9 - 0 0 IR 2 . 0 0 C 0 4 / 3 0 / 1 8 6 8 SWSESW 7 ION 03W LC TENMILE CREEK
A l l  - W - 0 8 9 6 6 8 - 0 0 ST 0 4 / 3 0 / 1 8 6 8 SWSESW 7 ION 03H LC TENMILE CREEK
A l l  - W - 0 9 0 1 7 0 ' 0 0 IR 1 . 0 0 C 0 4 / 3 0 / 1 8 6 9 SWSWSE 36 ION 05W LCt TENMILE CREEK
A l l  - W - 1 3 3 6 6 3 ' 0 0 IR 1 .6 8 C 0 5 / 0 1 / 1 8 6 9 SESWSE 29 ION OAW LCt TENMILE CREEK
OWNER NAME
STRONG
STRONG
LAWRENCE
STRONG
STRONG
LAWRENCE
STRONG
STRONG
HUNGER
KEARNS
HUNGER
HANSON
HANSON
ERICKSON
BAILEY
BAILEY
HANSON
HANSON
ERICKSON
BAILEY
BAILEY
MONTANA,
JERRY
BRENDA
DAVID
JERRY
BRENDA
DAVID
JERRY
BRENDA
DAVID
EVELYN
MARIAN
TOM
SUZANNE
DOUG
TIMOTHY
PAMELA
TOM
SUZANNE 
DOUG 
TIMOTHY 
PAMELA 
STATE OF BOARD OF
CRUNENFELOER ARTHUR 
FORESTVALE CEMETERY ASSOC
E0
D
E00
E
D
RH
M
D
M
J
H
D
M
J
M
LAND
C
JOHNSON WILLIAM S
JOHNSON DARLINNE E
ROBINSON ESTER P
JOHNSON WILLIAM S
JOHNSON DARLINNE E
DRENNON WAYNE W
TRI COUNTY D D INC
CARY RICHARD A
EDENS SHERYL
eOENS WESLEY
EDENS DANIEL R
EOENS WESLEY
EDENS SHERYL
EDENS DANIEL R
SCHATZ, FRANK J TRUST
MCCEHEE HELEN r
MCGEHEE LORRY
SCHATZ, FRANK J TRUST
ELLIS ROBERT A
ELLIS ANITA L
EDENS DANIEL R
EDENS WESLEY
MIODLEHAS BERNICE H
MIODLEMAS BERNICE M
HELLER EARL J
SMALLWOOD C W
SMALLWOOD BERYL 0 U0)
REPORT WRSRSZ
06/26/95
DEPARTMENT OF NATURAL RESOURCES t  CONSERVATION
water RIGHT LISTING BY SOURCE NAME BY PRIORITY DATE
NOTE; « - VERIFIED WATER RIGHT, C - CALLONS/MIN C - CUBIC FEET/SEC, X - UNNAMED TRIBUTARY TO SOURCE, t  - ONLY FIRST POD LISTED
WATER RIGHT ID USE
411 -W-132419-00 IR
411 -W-132420 00 IR
411 -W-Ofl9310-00 IR 
411 -W-00930B-00 IR 
411 -W-089853-Q0 IR
411
411
411
-W-034396-00 IR 
-W-015238-00 IR 
-W-090189'00 IR
FLOW PRIORITY . POINT OF DIVERSION .
RATE DATE QTR SEC SEC TWP RCE CN UT
2.02 C 06/01/1869 NWSWSE 35 ION 05W LC
71.81 C 06/01/1869 NWSWSE 35 ION OSW LC
134.64 C 06/14/1869 NESWSW 28 ION 04W LC
1.88 C 04/30/1870 NESESW 14 ION 04W LC
1.68 C 04/30/1870 NESWNW 13 ION 04H LC.
1.88 C 04/30/1870 NESESW 14 ION 04W LC
1.88 C 04/30/1870 NESESW 14 ION 04W LC
1.88 C 04/30/1870 N2SESM 14 ION 04W LCl
SOURCE NAME
TENMILE CREEK
TENHILE CREEK
TENMILE CREEK 
TENHILE CREEK 
TENHILE CREEK
TENMILE CREEK 
TENHILE CREEK 
TENHILE CREEK
411 -W-088967-00 IR 1.88 C 04/30/1870 SWSENE 14 ION 04W LC TENMILE CREEK
411 -W-015241-00 IR 1 .88 C 04/30/1870 NESESW 14 ION 04W LC TENMILE CREEK
411 -W-002269-00 IR 1.88 C 04/30/1870 5ENWHW 13 ION 04W LC TENMILE CREEK
411 -M-021082-00 IR 1.88 c 04/30/1870 NESWNW 13 ION 04W LC TENMILE CREEK
411 -W 214625-00 IR 1.88 c 04/30/1870 SWSENE 14 ION 04W LC TENHILE CREEK
411 -W 214628-00 IR 1.88 c 04/30/1870 SWSENE 14 ION 04W LC TENHILE CREEK
411 -W-214638-00 IR 1.88 c 04/30/1870 SENWNW 13 ION 04W LC TENHILE CREEK
411 -W-214640-00 IR 1.88 c 04/30/1870 SENWNW 13 ION 04W LC TENMILE CREEK
411 -W-214643-00 IR 1.88 c 04/30/1870 SWSWSE 12 ION 04W LCi TENMILE CREEK
411 -W 089453-00 IR 1.89 c 11/30/1670 NCNWNW 9 ION 03W LC X TENMILE CREEK
411 -U-Q89382-00 IR 12/31/1870 S2SESE 8 ION 03W LC X TENMILE CREEK
411 -W-132421-00 IR 121.18 G 04/01/1671 NWSWSE 35 ION 05W LC TENMILE CREEK
411 -W-132422-00 IR 3.48 C 04/01/1871 NWSWSE 35 ION 05W LC TENMILE CREEK
411 -W-088981-00 ST 11/01/1875 N2HENE 23 ION 04W LC X TENHILE CREEK
411 'W-12089S-00 IR 6.25 c 04/01/1877 SWSWNW 3 09N 05W LC TENMILE CREEK
411 -W-089041-00 IR 1.69 c 04/15/1877 SE5ESE 12 ION 04W LC TENMILE CREEK
411 -W-089084-00 IR 3.38 c 04/15/1877 SESESE 12 ION 04W LC TENHILE CREEK
411 -G-089041-00 IR 1 .69 c 04/15/1877 SESESE 12 ION 04W LC TENMILE CREEK
411 -W'120896-00 IR 2.50 c 08/15/1877 SWNESE 34 ION OSW LC TENMILE CREEK
411 -W-089179-00 IR 1.25 c 04/07/1879 SESWSW 7 ION 03W LC£ TENHILE CREEK
411 -W-0902S8-00 HN 2.00 c 07/28/1881 NE 20 ION 04W LC X TENMILE CREEK
411 -W-089212-00 IR 2.50 c 04/01/1882 NESWSW 7 ION 03W LC TENMILE CREEK
411 -W-1300S9-00 in 2.SO c 04/30/1882 SWSWSW 7 ION 03W LC TENMILE CREEK
411 -G-130059'00 I K 2.50 c 04/30/1862 StSESE 12 ION 04W LC TENMILE CREEK
OWNER NAME
SPRING CREEK CO 
HATTICE, JEROME I ESTATE OF 
BALLOU 
BALLOU 
GRUBER 
GREEN KEADOl 
HARRINGTON 
HARRINGTON 
HARRINGTON 
MELOY 
SKINNER 
SKINNER 
KENT 
KENT 
MELOY 
TENNESCN 
PIERRE 
PIERRE 
HENSLER 
HENSLER 
ZIMMERMAN 
ZIMMERMAN 
PEARSON 
PEARSON 
YORK 
YORK 
KELLY 
HOLLOW 
BALLOU 
BALLOU
SPRING CREEK CO 
HATTICE, JEROME I ESTATE 
BRANDT HOWARD
RV RANCH CO 
BRANDON DAVID
BRANDON WILLIAM
LECG BRIAN
CRESTWOOD DEVELOPMENT CO
MONTE D
MARGO BROOKE
FRANK D
UNTRY CLUB INC
DANIELLA C
WILLIAM S
DANIELLA C
HARRIETT c
ANDY R
CAROL A
PAUL S
VICKI A
STEPHEN H
RITA A
GARY LEE 
BARBARA A
WILBUR • J
WILBUR J
JOSEPH J
MARY JANE 
THOMAS W
MARILYN M
HENRY A
NANCY N
RICHARD W
ROBERT W
MONTE D
MARGO BROOKE
OF
LECG BRIAN
BRANDON WILLIAM
BRANDON DAVID
RV RANCH CO 
MATHIS LARRY
MATHIS ANN
RV RANCH CO
fORESTVALE CEMETERY ASSOC 
IIILGER ELIZABETH
NELSON HAROLD
NELSON VIOLA
HILCEH ELIZABETH
NELSON HAROLD W
L O
REPORT WRSRSZ
06/26/95
DEPARTMENT OF NATURAL RESOURCES i CONSERVATION
WATER RIGHT LISTING BY SOURCE NAME BY PRIORITY DATE
NOTE: w - VERIFIED WATER RIGHT, C - GALLONS/MIN C - CUBIC FEET/SEC, X - UNNAMED TRIBUTARY TO SOURCE, t  - ONLY FIRST POD LISTED
F L O W PRIORITY POINT OF DIVERSION
WATER RIGHT ID USE RATE DATE QTR SEC SEC TWP RCE CN UT SOURCE NAME OWNER NAME
NELSON VIOLA L
4 1 1  - W - 0 9 0 2 S 9 - 0 0 MN 1 . 0 0 C 0 1 / 2 3 / 1 8 8 3 NE 20 ION 04W LC >: TENMILE CREEK RV RANCH CO
4 1 1  - W - 0 0 2 2 7 1 - 0 0 IR 1 . 8 8 c 0 4 / 3 0 / 1 8 8 3 SENWNW 13 ION 04W LC TENMILE CREEK TENNESON RITA A
4 1 1  - W - 0 S 4 5 9 5 - 0 0 IR 1 . 8 8 c 0 4 / 3 0 / 1 8 8 3 NESESW 14 ION 04W LC TENMILE CREEK HARRINGTON DANIELLA C
4 1 1  • W - 0 8 8 9 6 6 - 0 0 IR 1 . 8 8 c 0 4 / 3 0 / 1 8 8 3 SWSENE 14 ION 04W LC TENMILE CREEK KENT PAUL ■ s
KENT V ICKI A
4 1 1  -W -0 8 9 3 Û 9 -Û 0 IR 1 . 8 8 c 0 4 / 3 0 / 1 8 8 3 NESESW 14 ION 04W LC TENMILE CREEK GREEN MEADOW COUNTRY CLUB INC
4 1 1  - W ' 0 1 5 2 3 6 - 0 0 IR 1 . 8 8 c 0 4 / 3 0 / 1 8 8 5 NESESW 14 ION 04W LC TENMILE CREEK MELOY STEPHEN H
4 1 1  - W - 0 1 S Z 5 5 - 0 0 IR 1 . 8 8 c 0 4 / 3 0 / 1 8 8 3 • NESESW 14 ION 04W LC TENMILE CREEK MELOY HARRIETT C
4 1 1  - W '0 9 0 1 9 1 - 0 0 IR 1 . 8 8 c 0 4 / 3 0 / 1 8 8 3 NZSESW 14 ION 04W L C l TENMILE CREEK SKINNER ANDY R
SKINNER CAROL A
4 1 1  -W 0 8 9 8 5 1 - 0 0 IR 1 . 8 8 c 0 4 / 3 0 / 1 8 8 3 NESWNW 13 ION 04W LC TENMILE CREEK HARRINGTON DANIELLA C
HARRINGTON WILLIAM s
4 1 1  - W - 0 2 1 0 Ô 1 - 0 0 IR 1 . 8 8 c 0 4 / 3 0 / 1 8 8 3 NESWNW 1.3 ION 04W LC TENMILE CREEK PIERRE GARY LEE
PIERRE BARBARA A
4 1 1  - W - 2 1 4 6 2 7 - 0 0 IR 1 . 8 8 c 0 4 / 3 0 / 1 8 8 3 SWSENE 14 ION 04W LC TENMILE CREEK HENSLER WILBUR J
4 1 1  - W - 2 1 4 6 5 1 - 0 0 IR 1 . 8 8 c 0 4 / 3 0 / 1 8 8 3 SWSENE 12 ION 04W LC TENMILE CREEK HENSLER WILBUR J
4 1 1  - W - 2 1 4 6 3 9 ' 0 0 IR 1 . 8 8 c 0 4 / 3 0 / 1 6 8 3 SENWNW 13. ION 04W LC TENHILE CREEK ZIMMERMAN JOSEPH J
ZIMMERMAN MARY JANE
4 1 1  -W - 2 1 4 6 4 1 - 0 O IR 1 . 8 8 c 0 4 / 3 0 / 1 8 8 3 SENWNW 13 ION 04W LC TENMILE CREEK PEARSON THOMAS W
PEARSON MARILYN M
4 1 1  - W - 2 1 4 6 4 4 - 0 0 IR 1 . 8 8 c 0 4 / 3 0 / 1 8 8 3 SWSWSE 12 ION 04W LCl TENMILE CREEK YORK HENRY A
YORK NANCY N
4 1 1  -W -Q 9 Q 2 4 7 -0 0 MN 2 . 5 0 c 0 6 / 0 1 / 1 8 8 4 W2 3 08N OSW I C I TENMILE CREEK TOOMEY BRUCE M
41 1  - W - 0 9 0 2 4 4 - 0 0 IR 1 4 8 . 1 0 c 0 6 / 0 1 / 1 8 8 4 W2 3 08N OSW I C I TENMILE CREEK TOOMEY BRUCE M
4 1 1  - W - 0 9 0 2 4 5 - 0 0 ST 0 6 / 0 1 / 1 8 8 4 W2 3 08N 05W LCl TENMILE CREEK TOOMEY BRUCE H
4 1 1  - W - 0 8 9 0 2 6 - 0 0 MN 2 . 5 0 c 0 6 / 1 1 / 1 8 8 4 NWNENW 4 08N OSW LC TENMILE CREEK CENTURY SILVER MINES INC
4 1 1  - W - 1 2 0 8 8 2 - 0 0 ST 0 1 / 0 1 / 1 8 8 5 NENWSE 35 ION OSW LCl X TENHILE CREEK RV RANCH CO
4 1 1  - W - 1 2 0 8 8 9 - 0 0 DM 2 0 . 0 0 c 0 1 / 0 1 / 1 8 8 5 NENWSE 35 ION 05W LC X TENHILE CREEK RV RANCH CO
4 1 1  -W -1 Z 0 B S 7 -0 0 IR 2 . 5 0 c 0 3 / 1 1 / 1 8 8 6 SWSWSE 5 09N OSW LC X TENMILE CREEK RV RANCH CO
41 1  - W - 0 9 0 1 6 6 - 0 0 IR 8 9 . 7 6 c 0 9 / 0 1 / 1 8 8 6 SWSWSW 31 ION 04W LC X TENMILE CREEK HELLER EARL j
4 1 1  - W - 0 9 0 1 6 5 ' 0 0 FW 8 9 . 7 6 G 0 9 / 0 1 / 1 6 6 6 SWSWSW 31 ION 04W LC X TENMILE CREEK HELLER EARL J
4 1 1  - W - 0 8 9 0 8 1 - 0 0 DM 3 0 . 0 0 G 1 0 / 2 5 / 1 8 8 6 SWNESE S 09N 05W LC X TENMILE CREEK . HUME RICH
4 1 1  - W - 1 2 0 8 6 5 - 0 0 IR 3 4 0 . 0 0 G 1 0 / 1 0 / 1 8 8 7 SENENE 34 ION 05W LC X TENMILE CREEK RV RANCH CO
4 1 1  - W - 0 9 0 1 6 8 - 0 0 IR 2 . 0 0 c 0 6 / 0 1 / 1 8 8 8 SWSWSE 36 ION OSW L C l TENMILE CREEK HELLER EARL J
41 1  - W - 1 2 0 6 9 2 - 0 0 MN 5 . 0 0 C 0 6 / 1 4 / 1 8 8 8 SWSWSE 24 ION 05W LC X TENMILE CREEK RV RANCH CO
4 1 1  - W - 0 8 9 7 5 2 - 0 0 ST . 0 4 / 0 8 / 1 8 9 0 NWNWNE 32 ION 04W LC X TENMILE CREEK PENNINGTON DENISE • C
PENNINGTON ROBERT L
4 1 1  - W - 0 8 8 9 5 6 - 0 0 IR 2 . 8 2 c 0 5 / 3 0 / 1 8 9 5 SESESE 12 ION 04W LC TENMILE CREEK BAERTSCM FORREST A
4 1 1  - C - 0 8 8 9 5 6 - 0 0 IR 2 . 8 2 c 0 5 / 3 0 / 1 8 9 5 SESESE 12 ION 04W LC TENHILE CREEK BAERTSCH FORREST A
4 1 1  - W - 0 9 0 2 6 1 - 0 0 ST 0 6 / 0 1 / 1 8 9 5 NE 20 ION 04W LC X TENMILE CREEK RV RANCH CO
4 1 1  - W - 2 1 4 1 9 8 - 0 0 IR 2 2 4 . 4 0 c 1 2 / 3 1 / 1 8 9 5 SWSESW 7 ION 03W LC TENMILE CREEK MIDDLEMAS BERNICE M
41 1  - W - 1 3 2 5 0 3 - 0 Û IR 2 . 6 3 c 0 5 / 3 1 / 1 8 9 6 SESESW 22 ION 04W LC TENHILE CREEK SCHATZ, FRANK J TRUST
4 1 1  -W -Û 9 0 1 0 1 -0 0 ST 0 1 / 0 1 / 1 9 0 5 SENWNW 16 09N D5W LC X TENHILE CREEK SCHWARZHANS LOUIS A
4 1 1  -W -0 9 0 0 9 5 - 0 0 DM 3 0 . 0 0 c 0 1 / 0 1 / 1 9 0 5 SENWNW 16 09N OSW LC X TENHILE CREEK SCHWARZHANS LOUIS A
4 1 1  - W - 0 9 0 0 9 6 - 0 0 DM 3 5 .  00 G 0 1 / 0 1 / 1 9 0 5 SENWNW 16 09N OSW LC X TENHILE CREEK SCHWARZHANS LOUIS A
4 1 1  - W -0 9 0 1 0 5 - 0 Q IR 0 1 / 0 1 / 1 9 0 5 NW 16 09N OSW LCl TENMILE CREEK SCHWARZHANS LOUIS A
41 1  - W - 0 9 0 1 0 3 - 0 0 ST 0 1 / 0 1 / 1 9 0 5 NWSESW 9 09N 05W LC X TENMILE CREEK SCHWARZHANS LOUIS A
41 1  -W -0 9 0 0 9 3 - 0 0 IR 3 4 0 . 0 0 C 0 1 / 0 1 / 1 9 0 5 NWSESW 9 09M OSW LC X TENMILE CREEK SCHWARZHANS LOUIS A
4 1 1  ' H - 0 9 0 Û 9 7 - 0 0 DM 3 5 .  00 c 0 1 / 0 1 / 1 9 0 5 NENWSW16 09N OSW LC X TENMILE CREEK SCHWARZHANS LOUIS A
411 - W 'D 9 0 0 9 1 - n o IH 1 7 0 . 0 0 c 0 1 / 0 1 / 1 9 0 5 SENWNW 16 09N 05W LC X TENMILE CREEK SCHWARZHANS LOUIS A
IS
O
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NOTE: w - VERIFIED WATER RIGHT, G - CALLONS/MIN C - CUBIC FEET/SEC, X - UNNAMED TRIBUTARY TO SOURCE, t  - ONLY FIRST POD LISTED
WATER RIGHT ID USE
FLOW
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. POINT OF DIVERSION ,
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411 -W-090099-00 DM 3 5 . 0 0 C 01/01/1905 NWSESW 9 09H OSW LC X TENMILE CREEK SCHWARZHANS LOUIS A
All -W-090105'00 ST 01/01/1905 W2 9 09N 05W LC& TENHILE CREEK SCHWARZHANS LOUIS A
All -W-089903-00 I R 2.50 c 05/20/1905 S2S2S2 9 ION 03W LC* X TENMILE CREEK ROBINSON ESTER P
All -W-055602'00 ST 06/01/1906 10 09N 05W LC X TENHILE CREEK USA (DEPT OF AGRICULTURE FOREST
All -M-OS560A-00 ST 06/01/1906 NE 10 09N 05W LC X TENHILE CREEK USA (DEPT OF AGRICULTURE FOREST
All -W-0SS605-0O ST 35.00 G 06/01/1906 NENESW 10 09M 05W LC X TENHILE CREEK USA (DEPT OF AGRICULTURE FOREST
All -W-OA9911-00 I R ■ 1.65 C 12/31/1907 NESESE 29 09N 05W LC X TENHILE CREEK BALLOU MONTE D
All -W-120856-00 IR 2.50 C 07/02/1909 NENEHE 10 09N OSW LC X TENMILE CREEK RV RANCH CO
All -W'OA9A12'00 IR 6 . 0 0 C 05/29/1915 HEHENW a ION 03W LC TENHILE CREEK ELLIS
ELLIS
ROBERT
ANITA
A
L
All -W'120079'00 ST 10/04/1915 SW 34 ION OSW LC X TENMILE CREEK RV RANCH CO
All -W'120a61-00 IR 282.74 C 10/04/1915 HWSWSW 54 ION OSW LC X TENMILE CREEK RV RANCH CO
All -W-132508-00 ST 01/01/1918 SWNESW 22 ION OAW LC X TENMILE CREEK GRUBER
GRUBER
BONNIE
FRANK D
All •W-090257-00 ST 11/26/1918 N2 11 ION 04 W LC X TENMILE CREEK CRUSE, THOMAS MINING * DEVELOPM
All -W-132Ale-00 IR 425.00 G 06/01/1919 SESESW 36 ION OSW LC X TENMILE CREEK BALLOU MONTE D
BALLOU MARGO BROOKE
Air -W-132A17-0Û IR 425.00 C 06/01/1919 SWSESW 36 ION OSW LC X TENMILE CREEK BALLOU MONTE D
BALLOU MARGO BROOKE
All -W-089125-00 IR 289.00 C 10/01/1920 SESWNW • 3 09N 05W LC TENHILE CREEK KUNTZ ROBERT K
All -W-089127-00 DM 35.00 C 10/01/1920 SESWNW 3 0 9N OSW LC TENMILE CREEK KUNTZ ROBERT K
All -W-089126-00 ST 10/01/1920 S WWW 3 09N OSW LC TENMILE CREEK KUNTZ ROBERT K
All -W-101078-00 IR 03/10/1926 SW 14 ION OAW LC X TENMILE CREEK FEHLIO, EUGENE A TRUST
All -W-OSS7A3-00 DM 35. 00 C 06/01/1931 SWNWSH 16 0 9N OSW LC X TENMILE CREEK USA (DEPT OF AGRICULTURE FOREST
All -W-05S7AA-00 DM 35.00 G 06/01/1931 SWNWSW 16 09N 05W LC X TENMILE CREEK USA (DEPT OF AGRICULTURE FOREST
All 'W-017072-00 ST 06/01/1933 NWSENW 32 ION OAW LC X TENMILE creek CRUNENFELDER ARTHUR C
All -W-127852-00 ST 20 . 00 C 04/15/1934 NWSWNW 33 ION OAW LC X TENMILE CREEK ALM
ALM
NORMAN
MARGARET
E
I
All -W-127851-00 ST 20  . 0 0 G 04/15/1934 SENESW 33 ION OAW LC X TENMILE CREEK ALM
ALM
NORMAN
MARGARET
E
I
All -W-OA618A-00 IR 25 . 00 C 06/01/1935 NWSWNW 5 09N OSW LC X TENHILE CREEK CLAUSEN
CLAUSEN
LARRY
WILLIAM
R
C
All -W-089733-00 ST 25.00 G 09/13/1944 NESESE 9 ION OAW LC X TENHILE CREEK NORDAHL
NORDAHL
DOROTHY
GARY
F
B
All -W-08973A-00 DM 25.00 G 09/13/1944 N2SESE 9 ION OAW LC X TENHILE CREEK NORDAHL
NORDAHL
DOROTHY
GARY
F
B
All -W-ÛÛ9732-00 IR 25.00 C 09/13/1944 N2SESE 9 ION OAW LC X TENHILE CREEK NORDAHL
NORDAHL
DOROTHY
CARY
F
8
All -H-089676-00 RC 40.00 C 01/01/1947 SESWNE 28 ION OAW LC TENHILE CREEK MILLER WAYNE H
All 'W-Û896ÛO-00 CM 24 . 00 G 01/01/1947 E2SWNE 28 ION OAW LC X TENMILE CREEK MILLER WAYNE II
All -W-08930A-00 IR 300 .00 G 05/15/1947 NESENW 25 ION OAW LC RX TENMILE CREEK GREEN MEADOW COUNTRY CLUB INC
All -W-038501-00 IR 2.88 C 05/15/1950 NENENW 8 ION 03W LC TENMILE CREEK KEELER
TRYAN
TRYAN
ARTHUR
R I C H A R D
LAURIE
C
L
J
All -W-1A2966-00 ST 12/31/1955 NWNWSW 36 ION Û5W LC X TENMILE CREEK SHAW
SHAH
JOHN
JANICE
P
J
All -W-0902A6-00 DM 1 0 . 0 0 G 07/17/1961 W2 3 08N OSW LC* TENHILE CREEK TOOMEY BRUCE M
All -W-1C1077-00 IR 07/25/1961 SWNWSW 14 ION OAW LC RX TENHILE CREEK FEHLIG, EUGENE A TRUST
All -W-101075-00 ST 0 7/25/1961 SWNWSW 14 ION OAW LC RX TENMILE CREEK FEHLIO, EUGENE A TRUST
AIT •W-036171-0Û ST 10  00 G 11/11/1961 E2SCHÉ 3 ION OAW LC X TENMILE CREEK JENSE
JENSE
FRED
PATRICIA
0
M
REPORT WRSRSZ
06/26/95
DEPARTMENT OF NATURAL RESOURCES t  CONSERVATION
WATER RIGHT LISTING BY SOURCE NAME BY PRIORITY DATE
NOTE: w - VERIFIED WATER RIGHT, C - CALLONS/HIN C - CUBIC FEET/SEC, X - UNNAMED TRIBUTARY TO SOURCE, t  - ONLY FIRST POD LISTED
OWNER NAME
JENSE FRED D
JENSE PATRICIA M
CRESTWOOD DEVELOPMENT CO 
MONTANA, STATE OF DEPT OF FISH 
SMALLWOOD 
SMALLWOOD 
MURPHY 
MURPHY 
HUNTER 
MESKE.
FLOW .PRIORITY . POINT OF 1DIVERSION .
WATER RIGHT ID USE RATE DATE QTR SEC SEC TWP RCE CN UT SOURCE NAME
411 -W-036I70-00 LC 2.00 C 11/11/1961 SESENE 3 ION 04W LC X TENMILE CREEK
411 'W-089086-00 ST 05/15/1964 . SESESE 12 ION 04W LC TENMILE CREEK
411 -W'118271'00 RC 12/31/1965 SENW 25 ION 04W LC RX TENHILE CREEK
411 “W-133662'00 IR 167.00 c 07/01/1966 NWNWNE 32 ION 04W LC X TENMILE CREEK
411 -H-089702-00 ST 06/15/1970 N2SW 33 U N 03W LC X TENHILE CREEK
411 -W-120910-00 IR 10.00 c 06/26/1970 SWNENE 35 ION 05W LC X TENMILE CREEK
BERYL D
C W
ELLEN K
EARL G
M BROOKE
LORETTE I
Is
ru
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APPENDIX D 
OPINION SURVEY QUESTIONNAIRE
’’Hello, I am a graduate student working on a study with the County’s Water Quality 
Protection District. The goal of the study is to better understand the upper Tenmile 
Creek watershed, which is the drainage area upstream of the Tenmile treatment plant.
I am interested in talking with you to learn about your views and concerns regarding 
water issues. I believe you can help me understand problems that exist, and that you 
might also have some solutions in mind. I would like to ask you a few questions, and 
give you the opportunity to tell me your thoughts about the current management of 
the Tenmile. The information you provide will be used to increase the awareness of 
people in the community about the Tenmile, but please know that your names and 
opinions will be kept strictly confidential. Do you have any questions before we 
start?"
1. Where does your drinking water come from?
2. How do you use your land here?
3. What are your current water uses, besides drinking?
4. What kinds of things and activities do you and your family do in the area?
5. Are you comfortable with the current way other people are able to use the area? If 
yes, why? If no, why not?
6. Do you have any concerns about your water? The drinking water source above, or 
other. Be specific, define which water.
7. Do you have a septic tank? Do you know when it was installed?
8. Has your water been chemically tested?
9. Is there a role you see for other people to help with all these concerns? If yes, who 
and how?
10. Is there anyone else you think I should talk to regarding watershed issues m the 
Upper Tenmile watershed?
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APPENDIX E 
METHODS FOR MASS WASTING ASSESSMENT
The following procedure for assessing mass wasting in a watershed is a compilation 
of methods described in Oregon’s Procedure for Assessing the Impacts of Land 
Management Activities on Erosion Related Nonpoint Source Problems (DEQ, 1978), and 
in the Standard Methodology for Conducting Watershed Analysis (WFPB, 1993). The 
purpose of the mass wasting inventory is to collect information that will aid in 
understanding the location, distribution and triggering mechanisms of mass wasting 
processes in the watershed.
Develop a Preliminary List
Using slope maps, soil and/or geologic maps, identify the parts of the watershed in 
which landslides are most likely to occur. Interpretation of slope gradient, unstable soil 
or parent material, and land use practices from maps provides the necessary information 
to list features to look for in the aerial photo inventory. Direct observation of landslides 
during preliminary field visits provides useful information when conducting the aerial 
photo inventory.
Debris torrents and slump and earthflow landslides rely on excess water as their 
most common trigger (DEQ, 1978). Therefore, these features are not expected to occur 
in the upper Tenmile watershed due to the relatively low annual precipitation in the 
basin, the highly fractured and weathered nature of the bedrock, and high infiltration 
capacity associated with soil and overburden. Granitic rocks are prone to surficial 
landslides plus gullies (DEQ, 1978). The preliminary list of mass wasting features most 
likely to occur in the upper Tenmile watershed includes surficial landslides such as: 
debris avalanches; gullies; talus; and streambank failure.
Conduct an Office-Based Landslide Inventory
The analyst selects the appropriate set(s) of aerial photographs: the most recent, 
small to medium scale set available, and/or sets that depict changes over time. Aerial
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photographs examined as stereo pairs using stereo glasses provided the best photo 
interpretation.
A watershed basemap at a scale of 1:24,000 was developed for the upper Tenmile 
watershed using four U.S. Geological Survey Quad maps: Chessman Reservoir; Black 
Mountain; Three Brothers; and MacDonald Pass, Montana. Initial landslide mapping is 
performed using a copy or mylar overlay of the watershed basemap. Information about 
each landslide is recorded simultaneously on the Mass Wasting Inventory Worksheet 
(Table E-1). The worksheet information is evaluated to determine any correlations which 
exist between triggering mechanisms, natural or human-induced, and terrain types.
Verify observations in the Field
Conduct an on-site inspection of the watershed to evaluate whatever cannot be seen 
or interpreted from the maps or photographs and to verify the observations made during 
the office-based landslide inventory. Additional observations or corrections to mapped 
features should be made to the worksheet and the basemap or overlay. Uncertain 
observations made during the map and photo interpretation often can be resolved with 
the field inspection.
Specific attention was paid to the confirmation of the physical conditions and 
associated land use identified for each landslide, as was the trigger mechanisms 
associated with slope instability. Trigger mechanisms included a variety of human 
activities, road failure, natural conditions.
Plot Mass Wasting Features on GIS Map
Plot mass wasting features to a GIS system from the basemap using a digitizing 
tablet. Once features are plotted, they should be checked against the basemap for 
accuracy and/or verified in the field.
148
TABLE E-1
MASS WASTING INVENTORY WORKSHEET
UPPER TENMILE CREEK WATERSHED ASSESSMENT
MAP
NUMBER
LANDSLIDE 
TYPE (A)
AERIAL
PHOTO
NUMBER
SEDIMENT 
DELIVERY 
TO WATER?
ASSOCIATED 
LAND USE
LITHOLOGY ELEVATION
(feet)
COMMENTS
(A) LANDSLIDE TYPE: Debris Avalanche (DA); Debris Torrent (DT); Talus (T); Gullies (0); Streambank Failure (SF); Slump/Earthflow (S).
♦  M ap Num ber is a sequential number used for mapping purposes.
♦  Landslide Type: Debris Avalanche (DA); Debris Torrent (DT); Talus (T); Gullies (G); Streambank Failure (SF).
♦ Aerial Photograph Number is the identifying number for each aerial photograph.
♦  Sediment Delivery to W ater(?) is a yes or no response.
♦  Associated Land Use defines the associated activity or trigger.
♦ Lithology is the landtype aggregate or geologic formation.
♦  Elevation (feet) is the mean elevation of the point of initiation, followed in some cases by the elevation of the point of
termination.
♦  Comments provides space for additional remarks.
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APPENDIX F 
METHODS FOR SURFACE EROSION ASSESSMENT
The following procedure for assessing surface erosion in a watershed is a compilation 
of methods described in Oregon’s Procedure for Assessing the Impacts of Land 
Management Activities on Erosion Related Nonpoint Source Problems (DEQ, 1978); the 
Standard Methodology for Conducting Watershed Analysis (WFPB, 1993); the Guide for 
Predicting Sediment Yields from Forested Watersheds (USDA, 1981). The purpose of 
the surface erosion assessment is to generate information which will define areas prone 
to surface erosion and the causes, including human activities. The surface erosion 
assessments is divided into two parts; Surface Erosion from Hillslopes; and Surface 
Erosion from Land Use Activity.
Pari I: Surface Erosion from Hillslopes
Perform an Initial Screening o f Terrain Stability Characteristics 
In this analysis, an initial level screening of terrain stability characteristics is 
preformed to determine the most critical factors influencing surface erosion in the 
watershed (DEQ, 1978). The initial screening can be completed using available natural 
resource information in a three step process (DEQ, 1978):
1. List all of the natural factors that control erosion potential in the watershed.
2. Reduce the list to those most critical. Use professional judgement, group 
discussions, literature review, air photo interpretation, field reconnaissances, and 
discussions with local land managers.
3. Study the remaining factors to arrive at a final list that will meet the guidelines set 
by the project’s goals and objectives.
b. Evaluate Surface Erosion Potential and Assign Ratings
Numerous methods exist for evaluating surface erosion potential in forested and non­
forested basins (WFPB, 1993; USDA, 1981). The objective of this analysis is to develop 
a qualitative rating to predict a soil erosion potential rating based on standard methods.
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The Helena National Forest manages three-quarters of upper Tenmile watershed and 
has collected a substantial amount of natural resource information about the area. 
Landtype aggregates (described in Section 3.5 and plotted on Figure 3) group surficial 
geology and dominant landform together to describe the landscape in terms of its geology 
and slope characteristics.
Hydrologists and soil scientists at the Helena National Forest have analyzed geology 
and slope gradient to assess surface erosion potential for the upper Tenmile watershed 
(pers. comm., Larry Laing, Helena National Forest, April, 1995). Specifically, two 
meaningful values have been assessed: Sediment Potential Index, and Sediment Delivery 
Efficiency. These two parameters are briefly described below are used later in this 
section to determine a qualitative erosion potential rating for landtype aggregates within 
the upper watershed.
Sediment Potential Index
The Sediment Potential Index is a unitless value used to estimate and compare the 
relative erodibility between landtype aggregates or geologic units in a specific watershed 
(pers. comm., Bo Stuart, Helena National Forest, May, 1995). The Sediment Potential 
Index for landtype aggregates in the upper Tenmile watershed was calculated using a 
geologic erosion factor (USDA, 1981) and the slope sediment delivery ratio from the US 
Forest Service WRENNS model.
The geologic erosion factor is a relative value derived for soils aggraded on different 
rock types. Therefore, the geologic erosion factor describes the relative erosivity for 
various rock types (USDA, 1981). The Slope Sediment Delivery Ratio is defined as: the 
proportion of erosion produced on a landscape which is delivered downslope to a first 
or larger order stream channel (USDA, 1981). It is assumed to be a constant value for 
any particular type of landscape and is estimated as the function of the land 
characteristics to route eroded material from its source to a stream system (USDA, 
1981). Sediment Potential Index is calculated as the product of the Geologic Erosion 
Factor and the Slope Sediment Delivery Ratio.
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The Sediment Potential Index was designed for use to estimate sediment yields from 
undisturbed, forested and mountainous watersheds (USDA, 1981). The index separates 
erosional and delivery processes and evaluates them individually for each land unit 
analyzed. Calculated Sediment Potential Index values for landtype aggregates in the 
upper Tenmile watershed are presented in Table F-1 (pers. comm., Bo Stuart, Helena 
National Forest, May, 1995),
TABLE F-1
SEDIMENT POTENTIAL INDEX AND SEDIMENT DELIVERY EFFICIENCY
FOR LANDTYPE AGGREGATES IN THE UPPER TENMILE WATERSHED
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AGGREGATE DESCRIPTION 
Geology/Landform
SEDIMENT
POTENTIAL
INDEX'*'
SEDIMENT
DELIVERY
EFFICIENCY
Basaltic Rock/Mountain Slopes & Ridges 0.08 Low-Moderate
Metasedimentary Rock/Mountain Slopes & Ridges 0.07 Moderate
Mixed CoUuvial Deposits 0.16 Moderate
Mixed Landslide 0.19 Low
Mixed Geology/Mountain Ridge s& Alpine Meadow 0.04 Low
Granitic Rock/Mountain Slopes & Ridges 0.17 Low
Granitic Rock/Rolling Uplands 0.56 Mod-Severe
Metasedimentary & Basaltic Rock/Glacial Trough Walls 0.16 Moderate-High
Metasedimentary Rock/Cirque Basins 0.13 Low
Granitic Rock/Glaciated Mountain Slopes 0.14 Low
Granitic Rock/Glacial Trough Walls 0.47 High
Granitic Glacial Till/Moraines 0.09 Low
Compact Loamy Glacial Till/Moraines 0.09 Low
Friable Loamy Glacial Till/Moraines 0.08 High
Metasedimentary Rock & Till/Glaciated Mountain Slopes 0.09 Moderate
AUuviaI(BoroUs)/ Floodplains & Terraces 0.58 High
(A) Geologic Erosion Factor X Slope Sediment Delivery Ratio
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Sediment Delivery Efficiency
Scientists at the Helena National Forest have assigned a Sediment Delivery Efficiency 
rating to landtype aggregates adjacent to streams. The Sediment Delivery Efficiency 
(Table F-1) rating describes the relative probability of eroded soil reaching a stream 
channel and becoming sediment (USDA, 1989).
Landtype aggregates rated "low" have one of the following sets of properties: 1) they 
are on mountain ridges or landslides of glacial moraines and have no surface drainage 
or deranged drainage pattern; 2) they have dominant slopes of 0-25 % and most eroded 
soil is deposited before it reaches a drainage channel; and 3) less than 10% of the 
landform is close enough to a drainage channel for eroded soil to become sediment.
"Moderate" units have one of the following sets of properties: 1) dominant slopes are 
25-60% and drainages are moderately spaced (750-1500 feet); 2) dominant slopes are 60- 
BO % and drainages are widely spaced (1500-2500 feet); 10-40% of the landform is close 
enough to drainages for eroded soil to become sediment.
Landtype aggregates rated "high" have one of the following properties: 1) dominant 
slopes are 40-80% and drainages are closely spaced (100-750 feet); 2) they are on 
landforms that parallel streams; most soil erosion and most of the landform (40-100%) 
is close enough to a drainage for erosion to be a sediment hazard (USDA, 1989).
Surface Erosion Potential Rating
A matrix was developed to use the sediment potential index and sediment delivery 
ratio ratings to describe relative surface erosion potential for landtype aggregates in the 
upper Tenmile watershed (Table F-2). Where the Sediment Delivery Efficiency is 
described as a range of values, the more severe estimate was used.
Sediment potential index values for the various landtype aggregates naturally fell into 
three groupings generating three natural categories. Seven landtype aggregates have a 
sediment potential index ranging between 0.04 and 0.09, and were assigned a "low" 
ranking. Six aggregates with an index ranging between 0.13 and 0.19 were assigned a
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TABLE F-2
EROSION POTENTIAL MATRIX USING THE SEDIMENT 
POTENTIAL INDEX AND SEDIMENT DELIVERY EFFICIENCY
Sediment 
potential <0.10
Sediment potential 
0.10 - 0.20
Sediment potential 
>0.20
Low sediment 
delivery efficiency
Low Moderate —
Moderate sediment 
delivery efficiency
Low Moderate High
High sediment 
delivery efficiency
Moderate High High
The matrix was developed by pairing the rankings from each axis of the matrix. For 
example, a low-low pair received a matrix value of "moderate" ranking. The three 
aggregates with an index ranging between 0.47 and 0.58 were assigned a ranking of 
"high". Sediment delivery efficiency ratings, low, moderate and high, stand as indicated.
Landtype aggregates were each evaluated for a surface erosion potential rating using 
information from Table F-1 and the matrix in F-2. The surface erosion potential ratings 
are presented in Table F-3.
c. Map Surface Erosion Potential Ratings Using a GIS
The surface erosion potential ratings were mapped using a Geographic Information 
System. Each landtype aggregate was assigned a rating and color coded according to the 
information contained in Table F-3. Erosion potential ratings are graphically portrayed 
in Figure 13.
d. Validate Surface Erosion Potential Ratings
Complete a field investigation to confirm the predicted surface erosion potential 
ratings with on-site erosion conditions and to verify the matrix model. The erosion 
potential rating map should be verified and updated if necessary following the field 
inspection.
TABLE F-3
SURFACE EROSION POTENTIAL RATINGS
FOR THE UPPER TENMILE CREEK WATERSHED
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AGGREGATE DESCRIPTION 
Geology/Landform
SURFACE
EROSION
POTENTIAL
RATING
Basaltic Rock/Mountain Slopes & Ridges Low
Metasedimentary Rock/Mountain Slopes & Ridges Low
Mixed CoUuvial Deposits Moderate
Mixed Landslide Moderate
Mixed Geology/Mountain Ridges& Alpine Meadow Low
Granitic Rock/Mountain Slopes & Ridges Moderate
Granitic Rock/RolUng Uplands High
Metasedimentary & Basaltic Rock/Glacial Trough Walls High
Metasedimentary Rock/Cirque Basins Moderate
Granitic Rock/Glaciated Mountain Slopes Moderate
Granitic Rock/Glacial Trough Walls High
Granitic Glacial TiU/Moraines Low
Compact Loamy Glacial Till/Moraines Low
Friable Loamy Glacial TiU/Moraines Moderate
Metasedimentary Rock & Till/Glaciated Mountain Slopes Low
Alluvial(Borolls)/ Floodplains & Terraces High
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e. Average Natural Sediment Rate Calculations
The methods used to estimate the sediment yield from landtype aggregates in the 
upper Tenmile watershed are described below. Sediment calculations are designed to 
answer the critical question, where is natural surface erosion the dominant process?
The Helena National Forest has calculated an average natural sediment rates for the 
upper Tenmile watershed and for each landtype in tons per square mile per year 
(tons/acre/yr) (pers. comm., Bo Stuart, Helena National Forest, May, 1995). The ANSR 
is a value based on the geologic erosion factor and slope gradient. The product of the 
ANSR and the area (square miles) of each landtype aggregate results in a sediment yield 
for the aggregate in tons/sq.mi./yr. The sum of all landtype aggregate rates produces 
a rough estimate of the average natural sediment yield for the watershed per year. 
Calculations for sediment yields from landtype aggregates within the upper Tenmile 
watershed are contained in Table 6.3 in the text. The following steps are used obtain 
sediment yield values:
1. Obtain total area landtype aggregates using the GIS.
2. Acquire average ANSR for each landtype aggregate by calculating a weighted 
average for individual landtypes present in the aggregate.
3. Multiply the ANSR for each landtype by its total area.
4. Sum the ANSR for all landtype aggregates to determine sediment yield for 
watershed.
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APPENDIX G 
STREAM CHANNEL ASSESSMENT
CHANNEL STABILITY EVALUATION; BANKS
Walcrslied Name Watershed Number Stream Reach U Dale Observer
R IP A n rA N  Z O N E  & 
RANKS A D C W F JG IIT
WEIGHTED
SCO R E
Dunk Sloughing Few and tmnll. Mostly re vegetated and 
stable.
1
Moderate frequency and size. Some 
bonk erosion ol high flows.
2
FrequenI or large contributing sediment 
even at moderate flows.
3 3
VcgclBllvc tlonV Prolccilon 7 0 % f  density. Deep, dense root mass. 
Including root* of trees and shrubs.
1
50-70% density. Lower vigor and fewer 
species. Somewhat shallow and 
discontinuous root mass.
1
<50% density. Poor, discontinuous and 
shallow root mass.
3 2
Bink Rock Content >-1 0 %. mostly >6 "
Ï
20-40% or mostly small: 3-6* 
1
<2 0 % or mostly smaller <3 
3 2
Dank Culling Limited and found only at normal locations 
such as out-curvci and constrictions. Row 
banks up to 1 2 * high.
1
Cuts commonly 12-24* high. Sloughing 
evident.
2
>30% of bank length Is raw and/or 
sloughing. Cuts often over 24*. Failure 
of overhangs frequent.
3
6
1
COMMENTS:
to
CHANNEL STABILITY EVALUATION: CHANNEL BOTTOM
Wntcrshccl Nnmc Wntersliccl Number Stream Reach // Dale Observer
CJIÂNNEI, n O T T O M A 11 C W E IC IIT W EJCIITED
SCO R E
Large Organic Dcbrli Prcîcnl; 
Log: Longer Ilian 1/7 Channel 
Wldlh
I j r g c  to moderate qiianlltlc: present. 
Stable during nonnol high flovvj,
1
Moderate to low amounts. May be 
unslohlc al seasonal high flow.
2
Little or no LOD present. Smaller debris 
unslnhlc a| inodcrolc flows.
3 2
Evidence o(  Movement (During 
annual high flow)
Tightly packed; dldlcull to move wllli feet. 
1
Partially pocked; not easily moved with 
feel.
2
Loosely packed, easily moved with feel. 
3 4
Channel Uoltom Rock Shape Sharp edge* or  comers; flat lurfaccj 
roughened.
1
Rrxkj not rounded except for edges; 
surfaces arc flat and smooth.
2
Well rounded rocks; surfaces arc smooth. 
3 2
Channel Dotlom Rock 
Drlghtnci:
Surfaces >90% dull, darkened, slippery, or 
stained; surfaces slippery algae.
1
Mlxtune of dull and bright (<65%) 
surfaces: rocks generally not slippery.
2
Surfaces predomlnanlly (>65%) bright and 
clean of sHinc and algae.
3
2
CHANNEL STABILITY INDEX (CSI)
Total Score: <36 = Low 36-58 = Moderate >58 = High 
COMMENTS:
01
a
16 1
STREAM REACH ASSESSMENT FORM
River Basin Name (see m apon p. 1 )_________________________________ Stream Name
Recorders N a m e ________________________Date / / County/ies
Reach Num ber (assigned by surveyor, number consecutively starting mouth)__________
Legal Description (Sec,, Tow n..Rangel-(D ow nstream  end)_________________  (Upstreamend)
Narrative Description Of R e a c h __________________________________________________ ____
Quad S heet Name(s) - optional________________________________________Photo/Slide # 's  if applicable
** LOOK! — A nsw er aM the following questions. If you are unable to determine record (N/R) 
applicable (N/A).
(Please c h e c k  th e  one  descr ip t ion  t h a t  bes t  fits each category)
P re dom ina n t  v e g e ta t i o n  a n d  l a n d s c a p e  characteristics in the watershed beyond the  imm edia te  riparian zone
   -Perennial v e g e t a t i o n  (pas tu re ,  rangeland, woodland,  etc.), flat to  rolling landscape
   -Perennial v e g e ta t io n ,  rolling to  s te e p  landscape
   -Mixed perennial  v e g e ta t io n  and  annual crops, flat to  rolling landscape
_______  -Cropland, rolling to  s t e e p  landscape
M eanders
-Slight M e an d e r in g  - Relatively s tra ight  channel with only occasional curves, 
d is ta n c e .
   -M o d era te  m e a n d e r in g  - Easy ,  gradual bends in the  channel path
_______ -Extrem e m ea n d e r in g  - Travel length of flow is greater than tw ice the  straight line distance
Flood F low W idth
-Floods a re  con f ined  in narrov/ canyon  v/ith width less that tw ice th a t  of channel 
-Floods c on f ined  to  a flow w id th  of 2-3 t imes the width of the channel 
-Floods are  unco n f in ed  a n d  spill out onto flat valley bottom
Gradient
_______  -S te ep  - C o n tm u o u s  rapids
_______ -M o d era te  - A lternating  rapids,  riffles and sm ooth  surfaced reaches
   -Gradual - S m o o th  s u r f a c e d  rea c h e s  with occasional  riffles
-Flat - Very rare  d isrup t ions  in sm oo th  flat surface of st ream
(Please en te r  a n u m b e r  w ith in  th e  range  of the category th a t  best fits)
1. A v erag e  w id th  of riparian zone
1 6 -2 0__ _____  - ( > 9 0  ft wide)
11 -1 5  -varies from 1 5 to 9 0  ft
6 -1 0  2 2 2  - (3-15 ft)
I - 5  _____  -riparian zone absent
2. C o m p le te n e s s  of riparian zone
1 0 .2 0  -Riparian zone in tact without breaks in vegetat ion
I I - 1 5 __ _____  -Breaks occurring intermittently
0 . 1 0  -Breaks f requent with som e gullies and scars  every 1 0 0  - ISO ft.
1 _5 -Deeply scarred with active headcutting and gully formation all along reach
Is th e re  e v id e n c e  of se d im en t  from the upper w atershed or riparian area  reaching the  s t ream  channel? 
Y e s   N o   If yes ,  p lease d e s c r ib e :_______________________ __ ___________________________________
3 . C h a rac te r i s t ic s  of the  Riparian vegetation
1 0 - 2 0 __ _____  -Diversity of perennial plant species reflec ts potential  for si te;  Dense grow th
p lan t  vigor and age  diversity
1 1 - 1 5  _____  -Approximately 6 0 %  of climax plant species  p resent;  plant vigor stable .
(easy  to walk th rough)
0 - 1 0  -Little diversity in perennial plant species, and/or ag e  of t rees ;  plants sca t te red ;
1 - 5  -Site is dominated by annual (orbs and w eed s ;  few  perennial or climax plants
1G2
4 .  W id th /D e p th  Ratio (E s t im a ted  channel width divided by depth  a s  measured  a t  th e  ordinary high water  level) 
point  w h e r e  high f low normally  reach es  on the  bank  and  is m o s t  easily determined on straight channel sections 
" s c o u re d *  ch an n e l  m e e t s  t h e  “permanent* vegeta t ion .  Look for characteristics s u c h  as  terracing,
p r e s e n c e / a b s e n c e  of  vege ta t ion  or debris.
10*^2  _____  -W id th /dep th  ratio < 8
2*9_____ _____  -W id th /dep th  ratio 8  t o  15
^ ' 6 _____ _____  ♦W idth/depth ratio 15 to  25
 ̂ '9 _____ ______  -W id th /dep th  ratio >  25  or s t r eam  is channel ized or channel is a n  incised gully.
5 . C ha nne l  s tab il i ty /bar  form ation
10  1 2__ _____  -Little or n o  channel  instability resulting from sediment accumulation
7-9    -S o m e  gravel bars  of coarse s to n e s  and well-washed debris p resen t ,  little silt
4 - 6 _____ _____  -Point  ba rs  enlarging by gravels,  sand  and/or silt, new  bars forming
I - 3 _____ _____  -Channel divided into braids or s t r eam  is channelized
6 . Bank  e rosion
1 5 -2 0__ _____  -Little or none evident,  banks appear  s table  and are held firmly by vegetat ion
I I - 1 5    -Erosion occurring on so m e  outside bends  and channel constric t ions:  non-eroding banks
6 -1 0    -Erosion co m m o n  on m o s t  outside bends and channel constric t ions
I -5 _____ _____  -Erosion p redominant on entire channel (straight sections, inside and outside bends , etc.)
(A n s w e r  ONE, ei ther  7 a .  OR 7b.)
7 a .  S t r e a m  b o t to m  - (For F a s t  Moving/Riffle dom inated  streams)
1 6 -2 0__ _____  -S tony  b o t to m  of several sizes packed  together ,  in terst ices obvious
I I - 1  5 _____  -S tony  b o t to m  easily moved, with  little silt
6 - 1 0   -Bot tom  of silt, gravel and sand,  stable  in places
1 -5_____ _____  -Uniform bo t to m  of sand and silt loosely held together, s tony  subs tra te  absen t
7 b .  S t r e a m  b o t to m  - (For S low moving/Pool dom inated  s tream s)
1 6 -2 0  _____  -Mixture of su b s t ra te  materials with  gravel and firm sand prevalent:  vascular root m ats
v e g e ta t io n  c om m on
1 1 - 1 5 __ _____  -Mixture of so f t  sand,  mud or clay: m ud  may be dominant: so m e  vascular root m ats
v e g e ta t io n  presen t
6 -1 0  -All m u d  or clay, or channel ized with sand bottom: little or no subm erged  vegetat ion
I - 5  ______ -H ardpan  clay or bedrock; no vascular  root m a t  or subm erged  vegetat ion
( A n s w e r  ONE. ei ther  8 a.  OR 8 b.)
8 a. Riffle/pool spa c ing  - (For Fast  moving/riffle dom inated  streams)
1 6 -2 0__ _____  -Dist inct,  occurring a t  intervals of 5-7x s t ream  width
I I - 1 5  _____  -Irregularly spaced ,  8 -1 5x s t r e a m  width
6 -1 0  -Long pools separating short riffles, m eanders  absent ,  1 6 -25x  st ream  width
I - 5  -M eande rs  and  riffles/pools a b s e n t  or s t r eam  channelized, >  25 x  st ream  width
8 b. Riffle/pool ch a rac te r i s t ic s  - (For Slow moving/pool dominated streams)
1 6 -2 0  -Even mix of deep, shallow, large and small pools
I I - 1 5  -Majority of pools large and deep, very few shallow pools
6 -1 0  -Shallow p o d s  more prevalent than  deep pools
1 . 5  -Majority of pools small and shallow or pools absent
9. A q u a t ic  plant g ro w th
•)0-12 -Not ap p a re n t ,  but  rocks or other  subm erged  objects feel slippery
7 . 9  -In small  pa tch es  or along channel  edges
4 . 6  -In large p a tc h e s  or discontinuous m a ts
■J. 3  -M ats  cover  bot tom  (hyper-enriched conditions) or plants not  apparent
devoid of a lgae because  of toxic conditions)
10 .  Turbidity
10 -1 2__ _____  -Clear
7 . 9  -Slightly off Color
4 . 6  -C loudylcan  se e  through)
1-3 -O p a q u e lc a n ' t  see  through)
Color; _______________   Is rain or runoff influencing turbidity levels today? Y es  No__
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STREAM NAME:______________  . REACH NUMBER:_____ , DATE / f
11 .  W a te r  su r fa c e  oils
10 -1 2   _____ -None
7-9____ ____  -Slight
4 -6    -M oderate
1 -3_____ _____  -Severe
-Slick S heen  Flecks Other
1 2 .  Materials  o ther  than  sed im en t  on channel  bottom (examples: iron or aluminum oxides, calcium carbonate)
1 0 -1 2_______  -None
7-9   -Slight
4 -6     -M oderate
1 -3_____ _____  -Severe
S ta t e  color
1 3 .  Salinization 
1 0 -1 2  _____  -None Evident
7-9   -Evidence of salinity is presen t  in the w atershed,  but no  salt c rusts observed
4-6  ___  -Minor evidence  of sa lts  in or near the stream. Plant diversity may be reduced
to leran t  species.
1 -3 -Salt  c rus ts  com m on in or near the stream or on stream banks.
14 .  W a te r  Odor
10 -1 2_______  -None
7-9   -Slight
4 - 6    - M o d e r a t e
1 -3_____ _____  -Strong
Describe Odor - S e w a g e  Petroleum Chemical Natural Other_
1 5. D ew ate r ing  - From irrigation or natural factors such as subsurface f lows.(assess during critical low flow
or you  m a y  n eed  to  inquire locally about  this.)
10 -1 2__ _____  -No Apparent  w ate r  loss (irrigation return flow may be supplementing base  flow)
7-9   -Water  loss noticeable,  how ever  flows are adequate to support aquatic organisms
4-6  _____  -Flow supports  aquatic organisms, but habitat , especially riffles, is drastically reduced
1-3 _____  -Channel m ay  be dry or flow low enough to preclude or severely impair aquatic organisms
Are irrigation diversion or return structures present? Yes No____
16. A m o u n t  of fish cover (Relative % of reach with some type of fish cover)
1 0 -12__ _____  -E x te n s iv e (> 5 0 “'a]
7-9   -M odera te(25-50% )
4-6  _____  -Spa rse (<  25%)
1-3   -Absent or 'c h o k in g '  vegetation only
Fish cover  type  - mark all tha t  apply with (P) = present . (Cl = common. {A)=abundant
Undercu t  b a n k s   Overhanging vegetation Deep Pools  Logs/Woody Debris_____
Boulders _Root w a d s   Aquatic Vegetation  Other______________________________________
X o t a l  _______ -  b y  T o t a l  P o s s ib le  ( r a te d  p a r a m e te r s  o n ly )   X  1 0 0  =   %  (P le a s e  c h e c k  o n e  c a te g o r y  b e lo w )
IM PAinM Er<T/USE SU PPO R T VALUES
  8 7  . 1 0 0 %  .  NON-lM PAIPED: IFUU. SUPPORT]
  8 0  ■ 8 6 %  -  NON-IMPAJRED. BUT THREATENED: ifULL SUPPORT]
  71  - 7 3 %  .  M INOR IM PAIRM ENT; IPARTIAL SUPPORT)
 ____  6 6  - 7 0 %  .  m o d e r a t e  IMPA iPAIENT; (PARTIAL SUPPORT]
  0  6 4 %  .  SEVERE IMPAIRMENT; INCN.SUPPORTI
1 6 4
Impacts to Soil, Water, Air, Plants, Animals, Cultural
SusEg^l e d im pacts to S.W .A.P.A.C., by land uses in the watershed. Indicate suspected decree of imnact 
for each land use . Please elaborate in the comment section.
Check each land use th a t is present, and also those resource assumed to be affected by that laf)d use.
LAND USE
SOIL WATER AIR PLANTS ANIMALS CULTURAL
Dryland crop
Irrigated crop
Grazing
Feedlots
Mining-surface
M ining-subsurface
Timber Harvest
Urban
Roads
Other ( )
Natural
C o m m e n t s :  ( r e f e re n c e  to la n d  u s e a n d  S. W. A. P. A. C.category)_
Brief D esc r ip t io n  of R each :
(revised 4 / 9 5 )
station 06062500 TENMILE CREEK NEAR RIMINI, MT.
MEAN DISCHARGE
Normal monthly means (All days)
Year
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
Oct
15.0 
6,71 
8 . 0 0  
7.21 
4 .00 
3. 00 
5. 60 
6.36
, 60 
,09 
,00 
. 63 
.41 
.08 
2.71 
. 477 
1 . 0 0  
.400 
.400 
. 600 
.871 
.242 
.268 
.323 
3.43 
. 623 
1.15 
1 0 . 8  
.513 
. 674 
. 729 
1.37 
12.5 
1. 72 
1 . 0 2  
.739 
3.48 
5.25 
. 500 
. 613 
1.06 
.471 
.365 
. 723 
.597 
2 . 53 
. 887 
1.03 
1.39 
1 . 34 1. 0 1
23. 1 
. 555
, 12
,74
Nov
5.00
6 . 0 0  
9 .00 
5.60
5.00
3.00 
4 .50
1. 58 
1 . 20  
.581 
.355 
. 194 
.418
00 
70 
66  
00 
0 0  
31 
80 
00 
523 
800 
400 
300 
500 
600 
287 
263 
353 
40 
463 
2 2 0  
47 
833 
700 
803 
89 
57 
4 1 
95 
21  
04 
23 677 
650 
42 
787 
853 
740 
02  17 
14
1 .31 
1.84 
. 883 
24 
04 
7 37 
07 
63 
53 
.712 
.545 
.553 
1 .04 .485
Dec
, 00  
,00 
,00 
, 64 
,00 
,50 
,80 
,00
3.
6 .
5.
9.
4 .
2 ,
4 .
2 .1 . 0 0  
1 . 2 0  
.800 
5.00 
3 .00 
3 .00 
1 . 50 
. 500 
.800 
.300 
. 2 0 0  
. 500 
.252 
. 2 0 0  
. 2 0 0  
.300 
2 . 2 1  
.394 
.171 
5.41 
.690 
.810 
1 .04 
.726
4.11 
2.07 
1.39 
1.64 
2.94 
1.99
.577
.742
1 . 1 2  
1.19
.829 
.774 
.25 
. 82 
, 939 
,06 
.98 
, 64 
. 21  
.73 
.590 
. 935 
.991 
.18 
.731 
.466 
.491 
.914 
.405
Jan
3.00 
4 .00 
4.51 
6.97
4.00
3.00 
4.44
1.50
1.50 
1.80
.800 
3 .00 
2 . 0 0  
3.00
1.50 
.500 
.700 
. 2 0 0  
.300 
.500 
.235 
.148 
. 2 0 0  
.348
1.74 
.387 
.139 
1 . 6 6  
. 739 
.742 
,31 
.8 8  
, 21  
,61 
, 00 
,800 
,80 
,70 
.881 
. 623 
. 694 
.848 
.532 
.916 
1.63 
1 . 1 2  
.881 
. 952 
1 . 8 8  
1 . 8 6  
1 . 2 0  
1.49 
.816 
.877 
1 . 1 0  
1.30 
. 989 
.523 
.359 
.914 
. 623
Feb March April May June July Aug
3.50 5. 60 34.8 72.1 203.0 42.1 12.0
5.00 15.0 44.5 127. 8 179.7 63.3 7.15
4.01 4.05 15.3 300.0 247.5 26.5 4.42
3.70 7.50 23.2 105.0 78.1 13.2 7 .25
4 .00 . 5.00 21.0 45.3 12.7 3.78 2.212 .00 3.00 8.00 132. 9 144.7 13.8 2.00
5.05 6.54 27.7 168.3 100, 6 13.9 4.97
1.50 2.50 9.00 122.9 136.7 14.2 4.25
1.50 3. 00 12.0 86.6 50.0 22.8 3.77
2.50 1.80 8.00 123.5 34.7 4.00 1.001.00 1.50 17.3 97. 5 71.2 9.68 1.60
3 . 00 6. 00 66.7 91.8 28.1 10.4 2.842.00 2.00 25.0 121.2 267.1 14.4 4.49
3.00 5.00 17.5 121. 6 22.4 10.8 3.79
1.50 2.00 6.00 114.4 84 .2 4 .22 .52 6
.800 1.50 50.0 66.5 15. 4 .648 .303
.700 . 800 5.00 25.2 6.59 .542 .287
.300 1.00 8.00 66.2 39. 1 4.28 . 581
.300 1.50 11 .0 77. 9 62.3 1.75 5. 76
.500 3.50 48.0 16.4 26.3 3.49 . 713
.775 . 426 12.2 36.9 16.0 .913 .161.100 .387 16.2 25,1 16.5 .700 .274.200 .168 8.26 48.6 24 . 6 1.26 .548
.336 .548 17 .2 130. 6 90. 4 35.7 2.32
.846 6.81 40. 1 53.6 21.7 8.87 1.25
.359 1. 62 13.3 45.1 25.7 3.12 .416
.314 . 635 7.25 36.3 31.1 11 .1 . 645
. 979 1. 91 41. 6 98.5 68. 4 4 .80 . 92 9
.811 1.43 50.6 103.9 120.0 13.7 3.41
.738 1.65 7.69 57 . 8 122.9 31 .2 2.55
1.14 2.19 5 . 68 82.4 109.2 8.77 .745
.871 2.12 18.5 34.5 13.1 2.25 .277
1.17 4.55 34 . 5 135. 8 93.5 9.38 . 929
.997 . 974 24 .3 152.8 111.8 26.2 3, 62
1.09 1. 24 19.3 74.2 38.3 6.19 . 874
1 .23 2.46 7 .42 104 . 0 174 . 4 16.1 2.26
1 .63 1.66 16.1 124 .7 109 .3 12.7 2.95
1.13 1.49 46.5 89.3 16.0 3.28 1.00
. 971 1. 64 13.4 68.6 191.3 8.10 1.75
.893 . 935 4 .74 36.2 36.6 4 . 66 1. 40
.729 .597 2.74 57.1 70.9 43.0 3.96
.755 1.68 15.8 88.5 20.2 2.16 .452
. 650 .713 2 .09 67.8 39.4 2.51 .371
. 950 1.35 8.70 100.0 59.6 12.6 . 852
1.27 1. 20 10.1 43.8 85.0 5.37 .726
. 959 4 .44 25.8 91. 6 57.5 1.36 .842
1 . 45 1.66 4 .35 53.7 19.2 .939 . 229
1.48 1. 62 20.8 97.7 61. 9 6.88 1.162 .02 2.51 11.3 92.1 79.7 5.57 .629
1.36 1. 32 4-35 95.3 155.6 16.3 1.45
1.07 1.08 11 . 6 77.1 107.5 18.9 1. 48
1. 32 2.24 16.6 70.9 22.3 1.25 .835
.861 1. 08 2 .21 97.7 155.8 14.0 1.72
.812 2. 73 8.38 66.3 104.6 6.75 1.19
,805 1.01 32. 4 74.3 37.5 66.4 3.19
1.84 1.70 2 . 91 62.4 82.7 8.33 1.32
1.77 . 973 6.12 73.5 51.1 2.01 . 643
.536 5.44 7 .52 74 . 1 52.5 1.75 1.20
.234 .380 1. 60 30. 4 10.9 .679 . 564
.496 . 666 12 . 8 68.3 83 . 3 3. 68 1. 79
.661 .755 1 .50 72. 1 345.7 44.5 9.06
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APPENDIX H 
WATER QUALITY DATA AND DISKETTE
TEN MI L E < H E  2 1 4 )
YEAR MONTH DAY TIME STAGE DISCHARGE SUS_SED SUS_LOAD TURBIDITY PH W_TEMP A_TEMP SP_COND TOTAl_ALK TOTAL_HAR0 COMMENTS
1 81 4 22 1330 1 .3 6 1 .8 4 5 .5 0 _ 2 11 15 25 20 c o o l ,n o  p r e c i p .
2 81 4 26 1130 1 .8 0 5 2 ,9 1 6 .2 0 0 .8 8 5 7 5 .8 0 - 2 11 37 25 20 r a i n , c o l d
3 81 5 4 1030 1 .9 8 7 1 .2 2 1 0 .0 0 1 .9 2 2 9 5 .2 0 - 3 16 29 15 10 c o o l , c l e a r . t o t a l  N 03=.625ppm
4 81 5 11 0900 1 .6 4 2 8 .0 5 3 .5 0 0 .2 6 5 1 3 .1 0 7 .2 5 2 3 33 15 15 1 .5 's n o w ,c ld /N 0 3 = .2 1 ,C l= .3 2 p p m
5 81 5 18 1030 1 .9 4 - 2 .3 0 - 3 .7 0 - 3 20 40 15 15 r a i n , c o l d
6 82 5 5 1100 - 24 > 0 5 .9 0 0 .3 9 3 5 - 7 .0 0 1 4 45 - - c o ld ,w in d ,n o  p r e c i p .< f r e e z S n t .
7 82 5 12 - - 4 2 .6 9 1 0 .8 0 1 .2 4 4 8 5 .5 0 7 .1 0 2 15 40 15 20 -
8 82 5 18 1200 - 7 2 .3 8 - - 9 .8 0 7 .2 0 2 11 32 20 20 c o o l , r a i n / s t a g e - 6 .2 ( d o w n 8 r id g e
9 82 5 27 1230 - 1 7 .4 0 - 5 .5 0 7 .3 5 3 5 30 20 10 s n o w ,c o ld /s ta g e = 6 .0 ( d o w n 8 r id g e
10 82 6 2 - - 6 0 .3 0 3 .8 0 0 .6 1 8 7 3 .3 0 7 .3 0 3 10 30 15 20 c l o u d y ,c o o l . I t . p r e c i p / s t a g e 6 . 3
11 82 6 9 - - - 1 4 ,7 0 - 5 .2 0 7 .4 0 5 14 25 20 20 c o l d , r a in , s t e g e - 6 .0 ( d o w n B r i d g e
12 82 6 17 1430 - - 1 6 .9 0 6 .3 0 7 .3 0 5 19 25 20 20 T -S to rm s.co o l.T H T W  s ta g e » 5 .7
13 82 6 22 1330 - - 3 .3 0 - 4 .9 0 7 .5 0 5 22 25 20 15 h o t / c lo u d s  o v e r  tn tn s S ta g e » 5 .8
14 83 5 24 1330 - - 1 7 .9 0 - - 7 .2 0 6 23 26 25 18 f a i r , n o  p r e c i p /m e a s .o n ty  f a i r
15 84 5 8 1230 - 8 .3 7 3 .7 6 0 .0 8 5 0 3 .5 0 6 .9 0 4 14 41 20 20 p a r t l y  c lo u d y
16 84 5 17 1100 - 9 6 .7 5 11 .11 2 .9 0 2 2 8 .8 0 6 .8 5 2 11 27 10 30 c l o u d y ,s u n n y ,s n o w /r a in  sh o w e rs
17 84 6 6 0930 - 6 2 .0 1 1 .0 8 0 .1 8 0 8 3 .1 5 7 .2 0 4 9 24 20 20 c l o u d y / r a i n  sh o w e rs
18 84 6 14 0930 - 8 7 .1 2 4 .7 8 1 .1 2 4 4 4 .5 5 6 .9 0 5 11 25 10 10 c l e a r / c l o u d y  w /sh o w e rs  6 /1 3
19 84 6 26 1200 - 4 1 .3 6 6 .7 9 0 .7 5 8 3 2 .9 6 6 .7 8 10 20 29 20 20 m o s tly  c l e a r  & warm
20 84 6 28 1300 - - 4 .7 8 - 2 .8 0 6 ,8 5 11 25 32 15 15 c l e a r , n o  d i s c h a r g e  ta k e n
21 84 7 2 0930 - 2 4 .3 9 1 .8 4 0 .1 2 1 2 2 .6 9 6 .9 0 9 10 32 15 15 p a r t l y  c lo u d y
22 84 7 5 1200 ~ 17 .41 2 .1 1 0 .0 9 9 2 2 .8 1 6 .8 7 12 28 34 15 20 c l e a r
23 84 7 9 1200 - 1 4 .4 6 1 .9 0 0 .0 7 4 2 2 .5 4 6 .9 8 10 21 36 20 20 m o s tly  c l e a r
24 85 4 25 1430 - - 0 .6 7 - 5 .5 0 7 .2 5 1 -1 35 10 20 snow
25 85 5 6 1030 - 4 2 .2 6 1 .9 8 0 .2 2 5 9 5 .5 8 7 .2 0 2 15 26 10 10 c l e a r
26 85 5 8 0930 - 4 9 .9 8 4 .7 8 0 .6 4 5 0 4 .9 5 7 ,3 0 3 9 25 10 10 c l e a r
27 85 5 13 1330 - 3 1 .3 6 1 .3 5 0 .1 1 4 3 3 .6 2 7 .4 0 5 15 27 10 20 c l e a r , c o o l , w indy  p a s t  3 d ay s
28 85 5 23 1330 - 2 8 .6 9 1 .1 4 0 .0 8 8 3 3 .0 7 7 .5 0 9 19 30 15 10 c lo u d y .s m a iI  T -show er
29 85 5 28 0900 - 2 2 .3 7 0 .5 0 0 .0 3 0 2 2 .9 5 7 .5 0 7 8 31 10 15 c l o u d y / s c a t t e r e d  sh o w e rs  5 /2 7
30 85 6 7 0900 - 14.41 0 .9 4 0 .0 3 6 6 2 .3 0 7 .3 0 9 18 33 - - c l e a r / s c a t t e r e d  sh o w e rs  6 /6
31 85 6 14 1046 - 1 0 .6 8 0 .2 3 0 .0 0 6 6 2 .1 2 7 .2 0 10 25 36 15 15 c l e a r  to  p a r t l y  c lo u d y
32 85 6 19 1300 - 7 .6 4 0 .2 0 0 .0041 2 .0 5 7 .1 0 13 30 39 15 20 c l e a r
33 85 6 25 1430 - 3 .5 3 0 .2 0 0 .0 0 1 9 - 6 .9 0 10 14 39 - - c l o u d y / d i s 2 0 'u p s t r  o f  p r e v io u s
34 85 7 2 1300 - 4 .5 2 0 .4 5 0 .0 0 5 5 2 .0 7 - 14 27 35 15 15 p t l y  c l o u d y /S c o t t R e s e r v o I r  r e I
35 85 7 12 1400 - 7 .9 3 0 .4 4 0 .0 0 9 4 - - 11 27 26 15 10 p t l y  c lo u d y
36 85 7 23 1230 - 5 .3 8 0 .2 3 0 .0 0 3 3 - 8 .2 4 15 25 27 10 10 h o t ,n o  p r e c i p
37 85 7 30 1230 - 3 .0 1 - - 2 .3 0 7 .9 0 12 17 31 15 20 c l o u d y / l e s s  w a te r  r e l e a s e d
38 86 4 18 1230 - 1 7 .55 4 .0 5 0 .1 9 1 9 4 .4 0 7 .2 5 2 5 34 15 30 p t l y  c l o u d y , c o o l , t e n p  40s
39 86 4 25 1130 - - 6 .8 2 - 5 .4 0 7 .4 3 3 8 31 15 15 c o ld  te n p 4 0 $ ,sn o w  show ers
40 86 4 30 0900 - 2 0 .7 0 2 .7 8 0 .1 5 5 4 3 .8 0 6 .8 7 1 -1 • 31 15 20 p t l y  c lo u d y /s n o w  l a s t  24 h r s
41 66 5 6 1230 - 4 8 .2 6 4 .5 3 0 .5 9 0 3 4 .6 0 7 .3 4 3 9 28 20 10 c lo u d y ,w in d y
42 86 5 12 1200 - 3 3 .8 0 2 .9 7 0 .2 7 1 0 3 .9 0 7 .2 7 3 9 31 15 25 snow sh o w e rs
43 86 5 20 0830 - 7 0 .0 8 8 .1 9 1 .5 4 9 7 5 .8 0 6 .9 1 4 18 28 20 10 sunny&warm
44 86 5 22 1400 - - 1 6 .3 2 - 7 .6 0 6 .9 2 4 9 26 IS 20 c lo u d s ,4 0 s  THTW/60S on5 /21
45 86 5 28 1000 - - 2 3 .8 3 - 1 0 .4 0 7 .1 1 5 19 22 10 15 warm&sunny,THTW
46 86 5 30 1130 - - 2 1 .2 1 - 7 .6 0 7 .3 0 8 24 22 15 15 warm,sunny,THTW
47 86 6 3 1145 - - 1 5 .5 4 - 7 .4 0 7 .2 6 9 15 25 15 20 c o o l , showers,THTW /warm on 6 /2
48 86 6 5 1130 - 5 7 .5 7 4 .5 4 0 .7 0 5 7 4 .1 0 7 .1 9 11 18 27 15 10 w a rm ,p tly  c I o u d y ,T -s to rm s
49 86 6 10 1300 - 3 9 .7 0 4 .1 0 0 .4 3 9 5 4 .6 0 6 .8 4 11 22 28 15 15 p t l y  c lo u d y .s h o w e rs
50 86 6 12 0800 3 5 .3 0 1 .5 2 0 ,1 4 4 9 3 .3 0 7 .0 5 8 9 30 15 20 c le a r ,s u n n y ,w a rm  
warm&sunny51 86 6 19 1400 - 15 .5 8 0 .5 7 0 .0 2 4 0 3 .4 0 6 .8 5 13 24 35 15 20
52 86 6 26 1400 - 9 .9 2 2 .8 4 0.0761 3 .2 0 7 .2 6 15 29 35 20 15 h o t& s u n n y ,s c a t te r e d  pm T -sto rm s
53 86 7 2 1330 - 8 .3 2 1.02 0 .0 2 2 9 2 .7 0 7 .0 9 16 31 37 15 15 w arm & sunny/used  pygmy m e te r
54 86 7 7 1200 - 11 .45 0.29 0 .0 0 9 0 3 .0 0 6 .8 0 10 22 32 15 15 warmAsunny
55 86 7 14 1315 - 5 .7 6 0.87 0 .0 1 3 5 2 .9 0 7 .3 2 12 25 • 36 20 15 w arm & sunny.used  pygmy m e te r
56 86 7 22 1130 - 5 .4 2 2 .5 7 0 .0 3 7 6 2 .5 0 6 .8 8 14 27 39 15 15 surm yA w arm /used pygmy m e te r
m
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TEN M I L E ( H E  2 1 4 )
YEAR MONTH DAY TIME STAGE DISCHARGE SUS_SED SUS_LOAO TURBIDITY PH W_TEHP A_TEMP SP^COND TOTAL_ALK TOTAL_HARO COMMENTS
57 86 7 30 1000 - 2 .7 8 0 .6 8 0 .0051 1 .9 0 6 .8 0 10 21 42 15 15 w a rm isu n n y /u se d  pygmy m e te r
58 86 8 4 1100 - 7 .2 3 5 .2 3 0 .0631 4 .8 0 6 .6 5 11 22 28 15 15 sunnyA w arm /used  pygmy
59 86 8 12 0830 - 7 .7 1 2 .7 0 0 .0 5 6 2 4 .3 0 7 .2 1 11 13 34 15 10 w a r m ,s c a t te r e d  T -sh o w ers /p y g m y
60 86 8 20 0820 - 5 .0 8 3 .2 9 0 .0 4 5 1 3 .7 0 6 .7 9 8 5 33 15 15 w arm tsunny .pygm y
61 86 8 26 1100 - 6 .4 0 3 .3 8 0 .0 5 8 4 3 .1 0 6 .2 2 11 14 37 15 20 w arm A sunny/pygm y
62 87 4 15 0845 - 9 .7 2 2 .5 7 0 .0 6 7 4 6 .3 0 6 .4 6 1 4 38 15 20 warmAsunny
63 87 4 22 0930 - 1 8 .5 0 2 .4 8 0 .1 2 3 9 6 .6 0 7 .6 4 2 5 31 15 15 warmAsunny
64 87 4 27 1000 - 4 2 .5 8 2 .5 2 0 .2 8 9 7 9 .5 0 6 .9 5 3 12 27 15 15 sunny&warm
65 87 4 28 1330 - 5 4 .2 1 3 .3 4 0 .4 8 8 9 9 .4 0 6 .3 9 6 19 27 15 15 warmAsunny th e n  T -s to rm s
66 87 5 5 1330 - 3 8 .1 4 0 .7 2 0 .0741 5 .0 0 6 .8 3 9 24 27 15 20 warmAsunny
67 87 5 7 - - 3 4 .5 2 0 .9 4 0 .0 8 7 6 4 .2 0 6 .4 3 6 22 27 15 15 warmAsunny
68 87 5 13 1245 - 2 4 .7 4 0 .4 8 0 ,0 3 2 1 4 .0 0 6 .7 8 9 22 29 15 30 h o t& s u n n y / la te  pm T *show ers
69 87 5 26 1230 - 7 2 .0 6 2 3 .3 2 4 .5 3 7 2 1 6 .1 0 6 .9 9 6 12 28 15 20 c o o l , r a i n
70 87 5 28 1430 - - 17 .41 - 9 .8 0 7 .8 0 8 16 27 15 15 c lo u d y ,sh o w e rs .T H T W /> 5 /2 6 s ta g e
71 87 6 5 0945 - 3 8 .4 3 3 .2 8 0 .3 4 0 3 5 .4 0 7.21 8 21 31 15 20 warmAsunny
72 87 6 11 1115 - 2 9 .9 7 2 .5 3 0 .2 0 4 7 5 .1 0 6 .1 9 10 19 30 15 15 warmAsunny
73 87 6 18 0830 - 2 4 ,0 5 - - 4 .2 0 7 .2 2 9 16 32 20 20 w arm ,show ers
74 87 6 22 1300 - 1 4 .9 0 1 .4 6 0 .0 5 8 7 3 .2 0 6 .8 4 11 25 34 15 15 c o o l , p t l y  c lo u d y
75 87 6 29 1045 - 9 .2 6 0 .5 7 0 .0 1 4 3 3 .0 0 6 .9 0 11 25 36 20 20 warmAsunny
76 87 7 7 1245 - 6 .6 0 0 .9 3 0 .0 1 6 6 2 .1 0 7 .1 6 12 19 37 20 20 co o IA c lo u d y
77 87 7 13 1200 - 1 4 .9 2 2 .7 4 0 .1 1 0 4 4 .7 0 7 .0 2 11 26 33 25 15 warmAsunny
78 87 7 21 1145 - 3 3 .2 9 2 .0 5 0 .1 8 4 3 8 .3 0 7 .0 2 10 24 31 20 20 w a rm ,p tly  c lo u d y ,T - s to r m s
79 87 7 28 1015 - 1 7 .6 6 1 .6 0 0 .0 7 6 3 4 .7 0 7 .0 5 12 26 35 20 20 h o tA sunny
80 87 8 14 1015 - 1 0 .8 5 1 .3 3 0 .0 3 9 0 4 .6 0 7 .1 6 - - 40 20 25 c o o l r a i n
81 87 9 3 0915 - 4 .7 7 2 .8 6 0 .0 3 6 8 3 .0 0 - - - 43 25 20 warm&hazy
82 88 5 12 1600 - 9 15 5 .2 0 1 4 .0 7 5 .8 9 5 9 9 .4 0 42 75 - - - Q e s t . T em ps.above a v e . , d r y
83 88 5 23 1345 - • 1 46 .52 2 ,6 9 1 .0642 5 .2 0 - 45 74 30 - - d r y  and  warm p o s t  24 h r s .
84 88 6 9 1445 - 5 7 .1 7 3 .8 9 0 .6 0 0 5 2 .4 0 - 52 73 34 - - C at d r tv in g T h ru S trm fle lo w B rid g c
85 88 6 29 1600 - 3-94 4 .3 0 0 .0 4 5 7 1 .75 7 .4 8 54 54 41 - ~ r a i n  t h i s  am
86 88 7 27 1500 5 .3 0 2 .5 8 0 .0 3 6 9 1 .0 5 7 .1 5 57 74 31 - - h o t and d ry  p a s t  week
87 89 4 26 0950 - 2 9 .21 1 3 .5 6 1 .0694 5 .4 6 6 .3 5 3 4 40 - - c o o l , o v e r c a s t . 10 0 'd o w n strB r idg
88 89 5 4 0830 - 2 5 .1 8 2 .5 6 0 .1 7 4 0 4 ,1 3 - - - - - r a i n i n g , c o o l .m e t e r  p ro b le m s
89 89 5 10 - - - - - - - - - - - h a rd  r a in ,w in d ,c o ld ,m u d d y  H20
90 89 5 23 1530 - 3 4 .8 4 3 .8 5 0 .3 6 2 2 5 .2 2 7 .2 3 7 16 29 - - c o o l , w in d y ,s p r in k le s
91 89 5 25 0930 - 2 8 .9 8 2 .5 2 0 .1 9 7 2 1 .9 2 7 .2 4 3 4 28 - - c o ld ,o v e r c a s t ,w in d y .
92 89 6 8 1430 - 2 6 .4 4 4 .4 7 0 .3 1 9 1 2 .2 3 6 .9 6 13 19 - - - p t ly .c lo u d y ,w a rm ,w in d y
93 89 6 15 1450 - 1 7 .93 4 .0 9 0 .1 9 8 0 2 .6 0 7 .0 3 16 21 - - - p t ly .c lo u d y ,w a r m ,p o s s ib l e  r a i n
94 89 6 28 1500 - 9 ,1 9 - - - 7 .2 5 13 18 30 - - w a rm ,th r e a te n in g  c lo u d s
95 89 7 12 1530 - 5 .0 7 1 .9 0 0 .0 2 6 0 1 .6 9 7 .4 3 13 31 42 - - p t ly .c lo u d y ,w a rm ,w in d y
96 89 7 20 - - 4 .3 5 1 .83 0 .0 2 1 5 1 .31 7 .2 4 18 30 41 - - p t l y . c l o u d y ,h o t
97 89 7 25 1400 - 6 .7 7 2 .9 7 0 .0 5 4 3 2 .7 3 7 .5 0 13 27 45 - p t l y . c l o u d y , h o t , r e c e n t  r a i n
98 89 7 27 1345 - 9 .8 7 2 .8 2 0 .0 7 5 2 5 .1 3 7 .4 8 19 29 41 - - 1 .5 " o v e r  l a s t  2 4 h r s . p t l y . c l o u d
99 89 a 2 1520 - 4 .6 5 2 .7 1 0 .0 3 4 0 3 .0 0 7 .5 3 15 16 45 - - p t l y .c lo u d y ,w a r m ,w in d y
100 89 8 8 1430 - 2 .8 3 1 .6 9 0 .0 1 2 9 1 .3 5 7 .4 7 17 29 48 - - p a r t l y  c lo u d y ,h o t
101 89 8 18 1315 - 2 .5 0 2 ,5 9 0 .0 1 7 5 1 .2 3 7 .4 8 14 22 50 - - p a r t l y  c lo u d y ,w a rm
102 89 8 21 1400 - 1 5 .0 3 5 .8 3 0 .2 3 6 6 2 .8 2 7 .8 8 12 19 25 - - c o o l , o v e r c a s t
103 89 9 8 1500 - 3 .1 9 2 .2 2 0 .0 1 9 1 1 .2 8 7 .4 2 7 50 - - o v e r c a s t , c o o l , d r i  z z l i n g
104 89 9 13 1500 - 3 .6 8 1 .3 8 0 .0 1 3 7 1 .7 7 7 .5 2 9 12 60 - - c le a r ,w in d y ,w a rm
105 89 9 20 1300 - 5 .4 4 1 74 .82 2 .5 6 7 8 3 .0 5 6 .6 2 7 18 40 - - c l  e a r,w a rm in g ,w in d y ,m u rk y
106 89 10 31 1430 - 2 .1 3 - 1.11 - - - -
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